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I .  INTRODUCTION 
- ■*£ - 

This  study  is  designed  to  provide  an  objective 
evaluation  of  the  cargo  management  system  of  the  'Military 
Sealift  Command'  (MSC)  of  the  U.S.  Navy.  The  study  was 
based  on  detailed  field  evaluations  at  MSC  headquarters 
as  well  as  the  two  area  commands,  and  benefited  by  the 
close  cooperation  and  advice  of  many  officers  and  staff 
of  MSC. 

The  purpose  of  this  study  was  to  determine  the 
requirements  for  improvements  of  the  cargo  management  system. 
The  staff  of  MSC  was  continually  kept  informed  of  the  findings 
as  they  evolved  and  approaches  developed  for  the  resolution  of 
existing  or  potential  problems.  Suggestions  and  recommend¬ 
ations  presented  in  this  report  were  discussed  with 
potentially  affected  staff  members,  and  the  general 
conclusion  of  the  study  was  presented  to  MSC  headquarters' 
staff  during  a  briefing  before  the  end  of  December. 

Comments  and  criticisms  obtained  in  these  meetings  were 
considered  and  included  in  this  report  where  appropriate. 

We  greatly  appreciate  the  productive  responses  and  comments 
obtained,  which  greatly  added  to  the  value  and  implement- 
ability  of  the  study  results. 


II .  EXECUTIVE  SUMMARY 

Between  August  1979  and  January  1980  E.  G.  Frankel  Inc. 
conducted  a  study  of  the  Military  Sealift  Command's  cargo 
management  system.  The  study  was  concerned  with  the  problems 
of  cargo  management  confronting  the  area  commands  as  well 
as  those  of  the  headquarters.  The  results  of  the  study  are 
completely  described  in  the  following  section  and  are 
summarized  below. 

II . 1  Summary  of  Recommendations 

1.  A  formalized  cost  accounting  system  should  be  introduced 
as  an  adjunct  to  the  existing  stewardship  accounting  system. 

2.  The  forecasting  techniques  behind  the  force  plan  and 
price  setting  exercise  should  be  refined. 

3.  The  routing  and  scheduling  procedures  used  for  the 
MSC  controlled  fleet  should  be  overhauled. 

4.  The  administration  of  the  CALSTAT  system  should  be 
rationalized.  In  the  process,  clear  standards  for 
currentness  and  level  of  detail  really  required  should 
be  established. 

5.  The  diverse  sources  of  information  supplying  the 
MSC  system  should  be  integrated  and  within  two  years  a 
modern  data  base  management  system  installed. 

6.  A  booking  system  of  limited  complexity  be  implemented 
at  each  major  area  command.  These  should  be  initially 
integrated  into  the  command  information  system  of  COMSC 
and  finally  into  the  DBMS  recommended  in  5  above. 
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II. 2  Discussion  of  Recommendations 


II. 2.1  Implement  a  Formal  Cost  Accounting  System 

A  major  conclusion  of  the  study  is  that  MSC ' s 
management  is  not  adequately  supported  by  the  cost 
information  presented  to  it.  This  is  particularly  crue 
in  the  area  of  controlled  ship  management. 

It  is  a  known  economic  principal  that  to  optimize 
any  process,  resources  should  be  expended  until  their 
marginal  cost  equals  the  marginal  gain  resulting  from 
their  use.  As  is  a  common  characteristic  of  any  stewardship 
accounting  system,  that  of  MSC  is  only  capable  of  producing 
average  costs.  These  averages  are  presented  at  a  very 
high  level  of  aggregation.  While  describing,  in  some 
sense  accurately  what  did  happen,  they  are  of  relatively 
little  value  in  suggesting  what  should  happen,  i.e.  for 
planning  purposes. 

Their  use  in  planning  can  at  best  only  result  in 
decisions  where  average  costs  equal  average  returns.  It 
is  a  clear  economic  principal  that  in  industries  with 
favorable  economies  of  scale,  this  regime  leads  to  excess 
capacity  and  an  unnecessarily  large  overall  systems  cost. 

While  no  accounting  system  can  truly  present 
marginal  costs  and  benefits  of  decisions  to  decision 
makers,  a  formal  cost  accounting  system  is  structured 
to  provide  information  in  a  format  closely  approaching 
the  ideal. 

The  important  principle  behind  such  an  accounting 
system  is  to  charge  costs  (and  revenues)  in  such  a  way 
that  their  connection  with  actual  decisions  is  clear. 

The  first  step  in  such  a  process  is  the  establishment  of 
profit  and  cost  centers.  These  are  organizational  groups 
which 

1.  are  engaged  internally  in  the  same  activity 


2. 


are  managed  internally  by  a  single  individual 
or  group 

3.  internally  have  costs  and  revenues  determined  by 
decisions  made  within  the  group 

4.  are  reasonably  small. 

Costs  and  revenues  are  then  booked  to  these  centers 
allowing  the  exact  origin  of  organizational  success  or 
failure  to  be  determined.  Usually  operational  cost 
centers  are  not  responsible  for  the  prices  of  goods  and 
services  they  procure  but  only  for  the  amount .  Likewise 
procurement  cost  centers  have  great  control  over  cost, 
but  relatively  little  over  actual  volumes  used.  Hence 
such  a  system  produces  both  volume  and  price  variances 
of  operating  results  are  produced. 

The  volume  variance  is  used  to  assist  those  making 
operational  decisions,  and  is  based  on  the  actual  volume 
priced  at  a  standard  price  (usually  that  in  the  budget) 
and  the  price  variance  is  used  to  assist  those  in  a 
procurement  function  and  is  calculated  using  the  budgeted 
volume  reported  at  the  actual  cost. 

In  situations  where  the  system  is  servicing  a 
varying  unpredictable  demand,  a  "flexible"  budget  is 
used  to  calculate  the  variances  (rather  than  the  budget 
used  for  financial  planning) .  This  flexible  budget  is 
really  a  set  of  budgets  each  applicable  to  a  given 
level  of  system  utilization. 

While  cost  accounting  systems  are  relatively 
standardized  (some  available  as  canned  programs) ,  their 
implementation  is  a  major  undertaking  and  their  operation 
usually  imposes  a  large  burden  in  terms  of  the  accurate  coding 
of  invoices.  Hence  it  may  be  desirable  to  investigate 
modifications  to  the  existing  stewardship  system  which  would 
allow  it  to  produce  cost  information  more  closely  approaching 
the  marginal  cost  ideal. 


Most  of  these  ideas  have  to  do  with  greater 
segregation  of  accounting  data  and  the  construction  of 
more  descriptive  matrices  of  the  service  provided  other 
than  the  "ton  mile"  now  used  throughout  the  system.  One 
approach  is  to  split  the  MSC  system  into  a  few  typical 
services.  For  example 

1)  U.S.  Europe  container 

a .  inbound 

b.  outbound 

2)  U.S.  Europe  break  bulk 

a.  inbound 

b.  outbound 

3)  U.S.  Far  East  container 

a .  inbound 

b .  outbound 

4)  Tricoast 

5)  Other 

Costs  and  revenues  are  then  tracked  within  those 
areas  per  ton  shipped. 

In  any  case  it  is  necessary  that  the  emphasis  placed 
on  "ton  miles"  be  removed  as  few  costs  and  no  revenues  are 
explained  by  the  ton  mile  concept.  For  example,  as 
little  cargo  is  available  in  Hawaii  for  shipment  to 
the  Far  East,  the  true  burdened  cost  to  ship  cargo  from 
Long  Beach  to  Hawaii  on  an  MSC  controlled  ship  is  very 
nearly  the  same  as  from  Long  Beach  to  Pusan.  In  addition 
the  commercial  charges  for  carriage  between  Long  Beach 
and  Hawaii  may  exceed  those  between  Long  Beach  and 
Pusan.  Thus,  for  the  Tricoast  Service,  any  presentation 
of  cost  of  revenue  data  based  on  ton-mileage  will  and  does 
lead  to  some  misallocation  of  the  MSC  controlled  fleet. 


II. 2. 2  Improve  Forecasting  Techniques 

The  next  recommendation  of  the  study  is  that  the 
volume  forecasting  techniques  should  be  refined  as  used  to 
prepare  the  annual  force  plan,  budget,  and  to  assist  in  the 
determination  of  MSC's  price  schedule  for  inter service  billing. 
Before  the  recommendations  concerning  these  forecasts  are 
discussed,  it  should  be  pointed  out  that  the  quality  of  those 
at  MSC  exceeds  those  available  to  private  industry.  This  is 
primarily  because  of  the  limited  number  of  large  shippers 
using  MSC  and  the  spirit  of  cooperation  and  care  which 
surrounds  MSC's  planning  activities.  However,  the  accuracy 
of  MSC's  forecast  is  more  critical  to  its  operations  then 
that  of  a  private  company. 

A  private  shipping  company  has  considerable  latitude 
to  control  its  unit  costs  in  response  to  varying  demand. 

Vessels  can  be  layed  up,  chartered,  etc.  Thus  the  effects 
of  fluctuating  volumes  on  operating  results  are  diluted. 
Additionally,  FMC  regulation  require  rates  to  exceed  the 
fully  burdened  cost  of  providing  the  service,  and  rates 
can  be  adjusted  frequently.  All  these  factors  give 
commercial  liner  service  much  flexibility  in  limiting  their 
losses  when  volume  forecasts  are  incorrect. 

In  MSC's  case  both  unit  costs  and  unit  revenues  are 
firmly  set  at  the  beginning  of  a  period  and  any  deviation 
of  actual  volumes  can  have  immediate  effects  on  operating 
results.  The  impact  depends  on  the  difference  between 
unit  costs  and  unit  revenues.  If  this  were  zero  on  a  route 
by  route  basis,  then  the  forecast’s  accuracy  would  be 
moot  as  the  system  would  break  even  no  matter  what  volumes 
were  shipped  in  it. 

However,  this  is  not  the  case  as  the  ton  mile 
methodology  used  to  determine  user  charges  produces  cross 
subsidization.  Additionally  of  routes  within  the  system. 
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the  programmed  loses  and  profits  of  the  system  cast 
noticeable  discrepancies  between  unit  costs  and  revenues. 

As  a  direct  result,  forecasts  not  only  of  total  system  use 
but  also  of  volumes  on  all  routes  where  costs  are  not 
in  line  with  billed  revenues  must  be  correct  for  the  system 
to  perform  as  planned. 

A  5%  error  in  the  forecast  makes  an  impact  on  MSC 
operating  results  that  no  possible  operational  action  can 
correct.  This  situation  first  underlines  the  importance 
of  a  cost  accounting  system  to  support  the  stewardship. 

If  the  difference  between  superb  management  and  less 
effective  performance  is  a  25  million  dollar  loss  as 
opposed  to  a  30  million  dollar  loss,  no  one  (including 
the  managers  themselves)  can  evaluate  the  quality  of  their 
management  decisions.  However,  Hie  maintenance  of  such  a 
pricing  system  is  required  by  the  DOD's  decision  to  absorb 
uncertainty  in  marine  freight  rates  in  MSC  -  the  agency 
best  suited  to  procure  marine  freight.  For  this  system 
to  work  well,  forecasts  must  be  as  reliable  as  possible, 
and  in  an  effectively  usable  form. 

The  current . forecasting  method  consists  of 
appraising  the  services  of  future  volumes  and  then  of 
challenging  items  thought  incorrect.  This  is  felt  to  be 
a  productive  procedure  which  can  be  shown  to  provide  a 
strong  historical  base  for  the  forecast.  After  the 
completion  of  the  above,  a  computer  program  should  sift 
through  the  entire  forecast  and  calculate  the  sensitivity 
of  MSC’s  operating  results  to  poor  estimation 
of  volumes  on  each  route.  The  program  should  then  print 
out  all  flows  whose  variances  have  the  largest  effect  - 
focusing  attention  on  ensuring  these  to  be  as  accurate 
as  possible. 

As  a  parallel  independent  effort  MSC  should  work 
out,  using  market  research  and  demand  forecasting  techniques, 
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what  military  agency  processes  or  developments  are  generating 
the  demands.  How  might  they  change.  it  should  then  adopt 
a  zero  base  budgeting  methodology  and  construct  a  budget 
using  its  mission  statement  and  the  configuration  armed 
forces  deployment  to  estimate  logistics  demands.  When 
this  is  done,  the  forecasts  should  then  be  reconciled. 
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II. 2. 3  Routing  and  Scheduling 

Much  of  MSC's  system  presents  no  scheduling  problem. 
Notably  in  the  areas  of  RoRo  ship  operation  by  the  Atlantic 
Command  and  commercial  container  utilization,  MSC  has 
little  or  no  difficulties  in  the  scheduling  area.  However, 
in  many  other  areas  of  the  operation,  in  particular  that  of 
the  Tricoast  Service,  the  current  tools  and  information 
available  for  scheduling  represent  costly  shortcomings 
in  MSC's  system  and  should  be  extensively  revised.  The 
scheduling  is  deficient  in  the  following  respects: 

1.  The  schedule's  current  goal  of  optimizing 
individual  voyage  results  does  not  necessarily 
lead  to  the  fulfillment  of  MSC's  mission  at 
minimum  cost  to  the  government. 

2.  The  cost  and  revenue  data  used  in  the  scheduling 
exercise  does  not  present  an  accurate  economic 
description  of  MSC's  operating  environment. 

3.  Cargo  prospectus  for  inbound  cargo  are  insufficient 
to  provide  substantial  guidance  in  schedule 
construction. 

4.  Insufficient  attention  is  paid  to  the  attractive¬ 
ness  of  the  schedule  to  shippers  and  on  its 

influence  of  cargo  offered  MSC. 

The  current  system  consists  of  taking  a  general  proposed 

schedule  and  then  deriving  a  schedule  by  the  optimization 
of  the  financial  results  of  individual  voyages  using  the  PROFORMA 
computer  program  as  the  evaluational  tool.  This  evaluation 
consists  of  the  comparison  of  different  routings  and  schedules 
as  variation  upon  a  baseline  voyage.  The  fleet  schedule  is 
never  directly  addressed,  but  only  that  of  particular 
vessels.  The  bulk  of  the  work  expended  on  scheduling  a 
vessel  is  done  when  arrangements  are  being  made  for  its 
outbound  voyage.  As  a  result  of  the  timing  of  this  work. 
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it  is  unlikely  that  any  lengthy  consideration  of  the  system¬ 
wide  influence  of  one  voyage  on  another  is  possible. 

The  personnel  at  the  Pacific  area  command  are  making 
substantial  efforts  to  improve  this  situation  and  our 
recommendations  are  intended  to  help  and  support  these 
efforts. 

The  basic  thread  of  our  recommendation  is  that  the 
voyage  by  voyage  PROFORMA  approach  is  applicable  to  a 
tramping  operation  only.  As  the  Tricoast  and  other  services 
offered  by  MSC  are  not  by  their  nature  tramp  but  scheduled 
liner  operations,  schedules  should  not  be  evaluated  on  a 
voyage  basis  at  all.  They  should  be  considered  on  a  system 
wide  basis.  All  liner  companies  make  the  schedules  with 
this  philosophy. 

There  have  been  numerous  attempts  to  pose  shipping 
schedules  as  technical  operations  research  problems. 

To  our  knowledge  all  of  these  attempts  have  been  abandoned 
except  those  utilizing  linear  programming.  This  is  the 
only  methodology  with  any  proven  track  record.  Its 
success  is  largely  confined  to  oil  and  bulk  minerals 
transportation,  organizations  where  savings  in  transport 
costs  can  be  realized  by  the  shipper  of  the  goods  -  the 
oil  or  minerals  company  itself.  In  the  liner  area 
savings  from  improved  scheduling  are  not  easily  passed 
on  to  shippers  and  they  thus  have  little  interest  in 
modifying  their  plans  for  the  convenience  of  the  ship 
operator.  As  a  result,  most  liner  operations  are  scheduled 
on  a  relatively  high  level  in  the  organization  by 
consideration  of  service  requirements,  and  schedules  of 
feeder  ships,  trains,  and  trucking  times  from  major 
geographical  sources  of  cargo,  and  fuel  costs.  Once 
sailings  are  advertised,  little  leeway  is  possible  because 
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of  the  difficulties  in  changing  paperwork. 

In  MSC's  case  it  is  recommended  that  the  use  of 
linear  programming  be  studied  as  a  scheduling  tool  to 
replace  proforma.  This  should  be  done  as  an  experimental 
real  time  application  on  the  area  command  level,  rather 
than  via  the  formalized  feasibility  study  and  subsequent 
procurement  method. 

This  hands-on  approach  will  lead  to  a  more  rapid 
evaluation  of  the  concept  and  will  lead  to  immediate 
improvements  in  the  schedule  as  the  model  construction  will 
call  attention  to  systematic  interactions.  The  linear 
programming  approach  has  the  desirable  feature  that  while 
data  requirements  can  be  large  they  follow  straight 
forwardly  from  the  model's  structure. 

One  of  the  first  conclusions  will  be  that  the  current 
practice  of  using  MSC's  interservice  billing  rates  to  evaluate 
proposed  alternatives  leads  to  non-optimal  routing  of 
vessels.  The  true  gain  to  the  Government  by  shipping  cargo 
on  these  vessels  is  the  cost  foregone  by  not  using  commercial 
tonnage.  The  use  of  interservice  billing  rates  causes 
MSC's  tonnage  to  be  deployed  on  longer  voyages  where  the 
paper  gains  appears  greater,  but  may  in  many  cases  be 
smaller. 

The  last  recommendation  is  that  more  explicit 
consideration  be  made  of  the  affect  of  the  schedule  on 
the  generation  of  return  cargo  and  its  estimation  to 
sufficient  accuracy  coupled  with  its  use  to  improve 
scheduling.  Currently  this  is  an  area  relatively  undeveloped. 
This  is  in  contrast  with  commercial  practice  where  it  is 
the  most  developed. 


II. 2. 4  Rationalization  of  CALSTAT  Administration 

Very  few  features  of  the  MSC  management  system  are 
as  controversial  as  CALSTAT.  The  system  undeniably  works. 

It  accepts  input  and  writes  reports  daily.  These  reports 
are  neat  and  reasonably  understandable.  However,  none 
of  the  MSC  staff  interviewed  expressed  true  satisfaction 
with  the  system.  Suggestions  offered  for  improvement 
never  pinpointed  specific  flaws  and  were  frequently 
contradictory.  One  person  complained  that  the  output  was 
not  current  enough  and  suggested  that  commercial  container 
sailings  be  added  to  the  system  -  as  if  tripling  the 
systems  throughput  would  improve  its  promptness. 

In  the  contractor's  opinion  the  CALSTAT  system  could 
be  made  to  work  well.  We  feel  the  fundamental  problem 
is  that  it  is  used  in  a  data  processing  environment  not 
well  matching  the  technology  used  to  implement  it. 

The  system  is  basically  a  batch  processing  one, 
intended  to  update  files  from  cards  and  to  print  reports 
from  these  files.  The  system  is  expected  to  accept  input 
from  all  over  the  world  and  to  produce  accurate  timely 
reports  which  are  distributed  all  over  the  world.  The 
system,  in  a  few  words,  represents  a  batch  processing 
system  used  in  a  time  sharing  environment.  It  is  felt 
that  the  frequency  and  timing  of  the  jobs  making  up  the 
CALSTAT  system  is  not  in  keeping  with  the  volume  and 
timing  of  input  information. 

An  additional  problem  is  that  the  system  is  too 
detailed  and  far  more  input  transactions  are  required  to 
describe  MSC's  operational  situation  than  the  minimum. 

A  further  criticism  of  the  system  is  that  the  output 
routines  do  not  process  information  sufficiently  and  do  not 
provide  information  in  formats  dictated  by  the  user's  require¬ 
ments.  For  example,  while  the  system  presents  off  hire 
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information  on  a  voyage  by  voyage  basis,  this  information 
is  not  prsented  in  the  same  format  as  the  MSC  charters 
for  vessels.  Thus  it  requires  much  manual  manipulation 
where  none  would  be  required  if  the  format  of  the  CALSTAT 
output  were  more  directed  towards  the  user's  needs. 

The  first  stop  in  the  improvement  of  the  CALSTAT 
system  is  to  put  the  system  into  more  proper  perspective 
as  an  information  tool.  It  should  be  considered  a  tool 
to  support  one  or  two  people  whose  job  is  to  know 
personally  the  positions,  status,  and  schedules  of  the 
fleet  and  who  perform  a  troubleshooting  function  when 
problems  with  arrangements  arise.  In  a  commercial  environment 
these  personnel  are  called  vessel  operators  and  it  is  one 
of  the  more  active  positions  in  a  steamship  companies 
management.  These  people  should  review  daily  the  status 
of  the  fleet  and  should  be  responsible  for  maintaining  the 
schedule  section  of  the  CALSTAT  system. 

The  next  step  is  to  review  the  coding  procedures  used 
with  the  specific  goal  of  reducing  the  volume  of  trans¬ 
actions  entering  the  system.  The  goal  should  be  to  reduce 
the  daily  number  of  transactions  for  inport  status  file 
maintenance  to  between  50  and  100.  The  input  of  these 
transactions  should  be  revised  to  eliminate  the  lag  associated 
with  the  punching  and  verification  of  input  cards.  This  could 
be  done  with  a  small  microcomputer  (e.g.  the  Datapoint  machine 
at  the  Pacific  Command)  connected  to  the  main  computer  at 
Bailey's  Cross  Roads  with  a  data  link.  A  second  alternative 
would  merely  be  to  give  extreme  priority  to  CALSTAT  trans¬ 
actions  when  they  are  input  to  the  computer. 

The  last  goal  is  to  reduce  the  number  of  sources 
of  data  available  to  the  Bailey's  Cross  Roads  computer. 
Currently  input  comes  directly  via  command  data  link 
from  the  major  continental  United  States  commands,  via 
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autodin  from  the  major  foreign  commands  and  from  the  Gulf 
commands.  Thus,  in  principle,  the  system  must  process 
six  different  batches  of  transactions  arriving 
continually  during  the  day  Washington  time.  Additionally, 
when  a  vessel  calls  at  ports  without  an  MSC  office,  it 
too  sends  information. 

The  system  could  easily  be  revised  routing  the 
overseas  commands  transactions  to  the  Continental  area 
command  level  to  the  vessel  operators  first  mentioned. 

At  this  level  the  information  would  first  have  immediate 
use  without  the  data  processing  delays  resulting  from  the 
batching  of  transactions  described  above.  When  sorted 
out  at  this  level,  the  information  would  then  be  sent  by 
command  data  link  to  the  main  processing  in  Washington. 


II. 2. 5  Data  Base  Integration  and  Data  Base  Management 
System  Implementation 

The  organization  of  MSC 1 s  management  system  is  too 
complicated,  including  more  files  and  computer  programs 
than  are  required  to  service  MSC's  needs,  producing 
more  reports  than  really  required,  while  not  providing  under¬ 
standable  information  of  a  general  nature,  nor  providing  the 
capability  of  answering  specific  questions  promptly  without 
unleashing  a  torrent  of  unneeded  information. 

This  situation  arose  as  MSC's  computer  capabilities 
grew  via  the  progressive  implementation  of  applications. 

This  is  a  typical  way  by  which  EDP  systems  develop  until  they 
reach  a  point  where  redundant  runs,  and  quasi  duplicate  reports, 
raise  costs  and  organizational  problems  sufficiently  to 
induce  management  to  reorganize  and  more  completely  integrate 
the  system  -  usually  around  the  data  base  management  system 
concept. 

It  is  the  consultant's  recommendation  that  a  feasibility 
study  of  the  reorganization  of  MSC's  EDP  system  in  the  form  of 
a  modern  data  base  management  system  be  made.  A  thorough 
study  is  required  as  the  process  of  implementing  such  a 
system  while  maintaining  the  necessary  continuity  of  ongoing 
business  records  can  be  complicated  and  expensive. 

Additionally,  if  poorly  done,  the  conversion  can  result 
in  a  period  where  there  are  no  records  at  all.  In  MSC's 
particular  case,  some  thought  has  historically  been  devoted 
towards  keeping  data  processing  organized  and  it  is  not 
felt  that  any  insurmountable  problems  will  arise. 

The  first  step  in  such  a  conversion  is  to  consolidate 
files  and  above  all  to  rationalize  sources  of  input  documents 
to  facilitate  the  substitution  of  online  entry  for  the 
current  punched  card  data  entry  used.  MSC's  EDP  system 
now  had  too  many  files  containing  nearly  the  same  information 
for  online  data  entry  to  work  out  well.  The  principal 


problem  here  is  to  ensure  that  all  files  in  the  system 
contain  consistent  information. 


The  next  step  is  to  completely  study  the  management 
information  needs  of  the  organization  and  insure  that  all 
information  requires  is,  in  fact,  collected  in  its  primal 
form.  With  a  data  base  management  system,  detailed 
consideration  of  who  gets  what  information  is  not  so 
important  as  such  systems  can  produce  a  large  variety  of 
reports  easily  on  request,  provided  the  information  is 
there  in  its  primal  form  to  begin  with. 

A  third  step  is  to  improve  the  dependability  of 
data  transmission  within  the  system.  All  MSC  personnel 
concerned  with  the  existing  system  complained  that  missing 
and  duplicate  blocks  of  data  were  common  place,  and  that 
cleaning  up  problems  of  this  nature  consumed  significant 
amounts  of  clerical  effort.  This,  of  course,  would  improve 
the  situation  even  if  no  DBMS  implementation  were  attempted. 

The  last  step  is  to  install  the  system  and  to  phase 
out  most  of  the  existing  reports  whose  function  would  then 
be  better  served  by  the  data  base  management  system. 
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II. 2. 6  Cargo  Booking  System  Implementation 


The  area  in  which  great  improvement  is  possible 
in  MSC's  cargo  management  system  with  relatively  small 
expenditure  of  resources  is  in  cargo  booking.  This  is 
an  area  where  MSC  routinely  handles  a  very  large  volume 
of  paperwork  and,  in  fact,  adequately  administers  the 
expenditure  of  many  millions  of  dollars.  Most  of  the 
personnel  involved  are  well  experienced. 

The  principal  difficulties  with  the  system  are: 

1.  By  todays  standards  it  is  wasteful  of  manpower 
because  of  the  large  volume  of  records  kept 

on  paper. 

2.  The  system's  capacity  is  set  by  the  number 
Of  people  available  and  could  not  quickly 

be  expanded  to  adequately  meet  a  large  volume 
of  emergency  shipments. 

3.  The  system,  while  interfaced  with  the  MILSTAMP 
and  Unit  Level  Billing  systems,  is  not  truly 
well  integrated  with  them.  As  a  result,  the 
records  of  the  area  commands  on  paper  are 
frequently  superior  to  the  above  computer  centered 
information  systems. 

4.  This  causes  much  clerical  effort  to  be  expended 
making  up  for  deficiencies  in  these  systems. 

It  is  the  consultant's  recommendation  that  this  area 
of  MSC's  operations  be  automated  to  free  the  competent 
people  in  it  from  many  burdensome  clerical  functions  - 
allowing  much  more  attention  to  be  placed  on  more  pressing 
issues.  Additionally,  effective  automation  of  this 
function  would  put  MSC  in  a  position  to  cope  well  with 
any  increase  in  transaction  volume  resulting  from  the 
changing  world  situation,  within  a  minimum  of  time. 

Work  done  on  this  line  should  center  on  a  distributed 
data  processing  system  with  local  records  being  maintained 
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on  minicomputers  interfaced  with  the  main  MSC  computer 
which  would  tontinue  to  do  unit  level  billing  and  other 
tasks  as  now.  From  a  technical  point  of  view  such  system 
development  is  straightforward  and  few  problems,  if  any, 
should  be  expected. 
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Ill .  SYSTEM  OVERVIEW 
III.l  Introduction 

Responsibility  for  the  Department  of  Defense 
Logistics  System  is  divided  between  three  commands  - 

1)  the  Military  Sealift  Command  managing  sealift  activities, 

2)  the  Military  Airlift  Command  managing  airlift 
capabilities,  and  3)  the  Military  Terminal  Management 
Command  with  land  transportation.  MTMC  is  further 
responsible  for  consignment,  documentation,  and  the 
provision  of  freight  forwarding  and  customs  brokerage 
services  for  the  system.  Because  MTMC  is  responsible 

for  the  custom's  brokerage  function,  a  substantial  portion 
of  MSCs  interaction  with  its  clients  is  not  direct  but 
through  MTMC. 

The  operation  of  MSC 1 s  activities  is  most  clearly 
divided  between  two  areas  -  break  bulk  (primarily  vehicle) 
shipping  and  container  shipping.  In  the  break  bulk  area 
MSCs  operations  closely  resemble  those  of  a  conventional 
steam  ship  company  operating  break  bulk  tonnage. 

In  the  container  area  this  is  not  so  clear.  The 
combined  operation  of  MTMC  and  MSC  very  closely  resemble 
those  of  any  firm  offering  international  combined  freight 
forwarding,  customs  brokerage,  and  transportation  services. 
However,  the  division  of  responsibility  for  the  operations 
between  the  two  groups  creates  a  situation  having  no 
good  analog  at  all  in  commercial  practice. 

MSC's  role  in  container  operation  in  a  physical 
sense  is  confined  to  carrier  selection,  release  of  cargo 
to  the  carrier,  occasionally  arrangements  for  pickup, 
financial  areas  such  as  invoice  verification  and  payment, 
and  a  procurement  system  designed  to  obtain  the  best 
possible  commercial  terms  f:or  the  government's  shipping 
acquisition. 


III. 2  Responsibilities  for  Cargo  Management 

MSC's  mission  is  concisely  described  in  its  official 
mission  statement  which  is  shown  in  Table  III.l.  In  a 
general  way  the  mission  statement  makes  M SC  in  charge  of 
procuring  and  routing  ocean  transportation,  but  excludes 
it  from  documentation  preparation,  cargo  tracking, 
stevedoring,  and  terminal  operation  -  these  being  the 
responsibilities  of  MTMC . 

Using  Table  III.l  as  a  base,  it  is  possible  to 
establish  a  more  detailed  description  of  MSC's  functions 
in  cargo  management  and  planning  within  the  confines  of 
the  military  transportation  system.  The  table  additionally 
shows  the  division  of  this  responsibility  between  area 
commands  and  headquarters.  Additionally  it  shows  the 
responsibilities  of  headquarters  personnel  for  different 
areas  of  the  operation. 

The  organization  shows  a  clear  allocation  of  nearly 
all  operational  functions  to  the  area  command  level  with 
the  headquarters  serving  all  major  planning,  procurement, 
system  organization,  and  liaison  functions. 

One  aspect  of  this  is  that  the  area  commands  have 
considerable  flexibility  to  set  up  policies  and  procedures 
to  suit  their  particular  operating  requirements.  It  does, 
however,  mean  that  there  will  be  relatively  less  standard¬ 
ization  of  policies  complicating  the  acquisition  of 
reliable  data  by  headquarters. 
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TABLE  III.l 


MSC  FUNCTIONS  IN  CARGO  MANAGEMENT 


Procurement  -  1 

2 


Charters  commercial  ships 

Contracts  for  movement  on 
scheduled  ocean  carriers 


3.  Contracts  for  systems  movement 


Rate  Setting 


Booking 

Billing 


such  as  supply  of  Guantanamo 

-  Established  rates  for  ocean 
lift  via  competitive  procurement 
and  negotiations 

-  Books  ocean  cargo  on  commercial 
and  government  owned  ships 

-  Bills  service  for  ocean  lists 


Disbursements  -  Pays  ocean  carriers* 

Operations  and  Control-  Operates  MSC  vessels** 


-  Controls  chartered  ships 


*  Other  MSC  Disbursement  Functions  such  as  charter  hire 
payment  and  payment  of  invoices  for  operations  of 
owned  vessels  beyond  scope  of  study. 

**Felt  only  scheduling  and  allocation  of  tonnage 
within  scope. 


There  are  a  number  of  other  or  implied  functions  performed 
by  MSC  such  as  clearance  of  inbound  cargo,  accountability 
and  financial  integration  of  cargo  accounts,  and  similar 
functions. 


TABLE  I I I. 2 

DIVISION  OF  RESPONSIBILITY  BETWEEN  AREA  COMMANDS  AND  HEAD¬ 
QUARTERS 


BOOKING 

Tender  Cargo  for  Booking  (Inbound 
only) 

Book  Cargo 
Arrange  Drayage 
Establishment  of  Procedures 


BILLING 

Bill  Shippers  for  Services 

Collect  Receivables 

Establish  Billing  Rate 

Publish  and  Distribute  Rate 
Guide  and  Procedures 

DISBURSEMENTS 
Very  Invoices 
Pay  ocean  carriers 
Supervision  of 

SHCEDULE  CONTROL  SHIPPING 

Construct  Schedule 

Review  Schedule 

Review  Employment  of  Ships  by 
Area  Command 

CALSTAT 

EQUIPMENT  CONTROL 

ACCOUNTING 
Account  for  Cash 


Area  Command  Headquarters 
Function  Function 


X 

X 

X 

X 

X 

X 

X 

X 


X 

X 

X 


X 

X 
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TABLE  III.  2 


( continued ) 

Area  Command  Headquarters 

_ Function _ Function 

Supervise  Disbursements  X 

Administer  Accounting  System  X 

MANAGEMENT  INFORMATION 
System  Design 
System  Operation 
Advise  of  Inefficiency 


INTERAGENCY  LIAISON 

MTMC  and  Shipper  Services  X 

MILSTAMP  X 

SYSTEM  MANAGEMENT 

Determine  Staffing  X 

Travel  Budget  X 


CONTRACTOR  EVALUATION  AND  LIAISON 
Break  Bulk 
Container 

BUDGET 

Area  Command 
Overall  System 
Container 
Break  Bulk 


x 

x 


X 

X 


X 

X  X 

X 
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III. 3  Methods  of  Management 

The  management  methods  to  which  the  MSC  system  is 
amenable  are  very  different  from  those  of  commercial 
systems.  This  is  because  commercial  systems  are  decentralized 
with  clean  boundaries  between  organizational  units. 

Additionally,  while  both  military  and  commercial  transportation 
activities  are  concerned  with  the  movement  of  goods,  commercial 
activities  are  centered  around  commerce  and  military  around 
supply. 

The  commercial  characteristic  of  commercial 
shipping  emphasizes  the  contractual  obligations  between 
the  shipper,  the  consignee,  the  shipping  company  itself, 
insurance  companies,  bank,  and  other  organizations  which 
all  may  have,  an  interest  in  a  single  shipping  transaction. 

The  obligations  created  by  these  contracts  have  been 
explored  and  expanded  in  many  thousands  of  manyears  of 
commercial,  technical,  and  legal  activities  carried  on 
in  all  countries  of  the  world.  There  is  little  freedom 
available  to  make  differing  arrangements  as  the  potential 
legal  exposure  is  too  large. 

In  the  commercial  field,  the  fundamental  contract 
for  all  transactions  is  a  bill  of  lading.  This  together 
with  its  attachments  such  as  an  insurance  policy  completely 
describes  each  shipping  transaction. 

As  a  bill  of  lading  determines  who  can  have 
possession  of  goods  and  is  frequently  used  as  collateral  for 
loans  or  for  moving  funds  in  international  commerce,  it  is 
seldom  incorrect.  As  it  is  a  contract  wherein  damages  can  be 
imposed  for  non  performance,  it  can  be  relied  upon  to  coordinate 
all  of  the  parties  involved  in  the  transaction. 

The  principal  function  of  a  bill  of  lading  is  to 
control  the  possession  of  goods  as  they  pass  between  a 
buyer  and  a  seller  or  shipper  and  consignee.  Additionally,  it 
provides  a  format  to  administer  the  customs  process  and  to 
regulate  commerce.  None  of  these  activities  have  any 


significance  to  the  military.  As  a  result,  the  military 
has  no  reason  to  retain  the  commercial  bill  of  lading 
approach.  Additionally  because  the  contractual  terms  of 
a  bill  of  lading  generally  favor  the  carrier,  the  government  has 
obtained  terms  and  prices  more  desirable  than  those  available 
to  it  otherwise  by  substituting  the  system  shipping  and 
rate  agreements.  In  this  system  the  clearance  order  (rather 
than  the  bill  of  lading)  is  the  fundamental  unit. 

Because  the  government  is  really  the  only  party 
to  movements  in  the  military  system,  it  must  solve  for 
itself  all  of  the  problems  that  numerous  parties  working 
in  their  own  self  interest  and  in  the  format  of  a  well 
developed  institutional  and  legal  framework  have  solved 
before.  This  places  a  higher  level  of  performance  and 
required  standard  of  performance  at  all  levels.  Additionally 
it  removes  the  divergence  of  interests  that  serve  to  remove 
errors  from  the  commercial  system.  A  bank  must  know  accurately 
when  goods  are  loaded  on  a  particular  ship  as  this  is  when 
it  pays  obligations  made  through  it. 

On  the  other  hand  it  leaves  a  much  larger  area 
available  to  approach  from  a  technical  systems  approach 
without  "interference"  of  binding  commercial  precedents. 

Systems  analysis  and  computer  programs  can  and  are  used  as 
a  direct  substitute  for  the  legal  litigation  and  statutory 
regulation  that  formed  the  commercial  system. 

As  such,  the  DOD's  cargo  management  system  has  already 
reached  a  greater  scope  and  volume  than  any  commercial 
system.  The  ability  of  such  a  system  to  function  is  clearly 
dependent  on  the  technology  available  to  support  it. 

It  is  only  recently  that  computer  and  communications 
technology  has  reached  a  point  where  a  hardware  and  software 
system  adequately  supporting  such  a  complete  logistical 
system  could  even  be  attempted.  Prior  to  these  technological 
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developments,  the  decentralization  accomplished  with  a 
bill  of  lading  was  necessary  to  accomplish  anything  in  an 
organized  way. 

With  the  adoption  of  the  MILSTAMP  system,  the  die 
was  cast  to  approach  military  transportation  as  a  complete 
system  with  the  concurrent  commitment  to  keep  everything 
organized  under  one  roof.  MSC's  administrative  situation 
can  only  be  understood  in  the  context  of  the  organizations 
adaptation  to  this  system. 

The  principal  component  of  this  system  is  the  MILSTAMP 
documentation  system.  This  system  together  with  the  support 
it  receives  from  the  auto  din  message  routing  system  is 
the  Department  of  Defense's  substitute  for  the  bill  of  lading 
centered  system  used  commercially.  These  systems  are  the 
principal  means  of  routine  business  interaction  of  MSC 
with  its  clients  the  shipper  services,  and  its  vendors, 
the  shipping  companies. 

Table  III. 3  shows  the  general  activities  of  the  MSC 
management  in  both  the  area  commands  and  headquarters. 
Additionally  it  shows  the  type  of  FORMAL  support  offered 
for  the  activity  by  MSC;s  administrative  system. 

There  are  six  basic  areas  which  have  been  extensively 
developed.  They  are 

1.  Unit  Level  Billing  -  Billing  and  Traffic  Records 

2.  CALSTAT  -  Vessel  operational  performance  and 
schedule  publication 

3.  PROFORMA  -  Voyage  profitability  evaluation 

4.  FORCEPLAN  construction 

5.  Rate  publication  ^  , 

6.  Accounting  record  processing  and  budget  preparation 
Of  these  systems,  PROFORMA  is  really  only  a  management  tool 
and  cannot  be  thought  of  as  an  integrated  system. 

Figure  III.l  shows  a  format  to  describe  most 
administrative  systems.  It  represents  a  feedback  oriented 
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TABLE  III. 3  CARGO  MANAGEMENT  ACTIVITIES  AT  MSC 
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system  with  most  constructive  action  coming  from  the 
comparison  of  measured  results  with  planned  results. 

In  commercial  practice  the  planned  results  are  most 
frequently  the  operations  financial  results  but  sometimes 
are  other  measures  of  performance  such  as  market  share, 
or  technical  utilization  of  assets. 

Figure  III. 2  places  these  administrative  systems 
on  this  general  diagram  to  illustrate  what  functions 
MSC  is  actually  performing  in  a  routine  systematic  way. 

It  is  clear  that  the  strong  points  of  MSC  are 
in  the  formalized  planning  area  and  on  the  other  end  of 
the  spectrum  in  the  detailed  measurement  of  results.  For 
example  the  results  of  the  force  plan  exercise  give  to  MSC 
a  forecast  of  what  it  is  expected  to  do  which  is  superior 
to  that  available  to  any  shipping  company  with  the  possible 
exception  of  integrated  oil  and  mining  companies. 

Likewise,  the  detailed  measurement  of  shipping 
activities  possible  through  the  processing  of  unit  level 
billing  and  MTMC  manifest  is  a  process  well  beyond  the 
capabilities  of  most  shipping  companies. 

Finally,  the  CALSTAT  system,  while  not  being  prompt 
enough,  is  a  system  approaching  that  which  many  steamship 
companies  would  like  to  implement  and  have  been  unable  to. 

The  weak  point  of  the  system  is  that  communication 
of  plans  to  the  operating  theaters,  and  the  communication 
operating  results  backup  for  comparison  with  planned 
results. 

Figure  III. 2  attempts  to  evaluate  MSC's  success  in 
each  category  as  being  Good  (G) ,  Poor  (P)  ,  and  Missing  (M)  . 
This  type  of  ranking  could  not,  of  course,  be  more  subjective 
but  nevertheless  is  a  good  starting  point  for  change  and 
improvement . 

It  also  must  be  noted  that  these  are  rankings  of  the 
systems  performance,  not  of  individuals  or  even  sections. 
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Some  areas  where  MSC  is  notably  deficient  are  husbanded 
by  competent  interested  personnel  who  are  trying  hard  to 
overcome  their  problems. 

In  any  case  from  this  point  of  view,  an  area 
which  should  yield  large  improvement  is  in  attacking 
these  middle  level  planning  and  communications  problems 
which  we  see  as  creating  operational  problems  at  the 
area  command  level  and  a  problem  of  applicability  of  the 
planning  done  at  the  headquarters  level  with  the  true 
needs  of  the  area  commands  for  guidance  and  support. 

We  see  our  initial  recommendation  of  a  thorough 
cost  accounting  system  as  a  means  of  directly  attacking 
these  problems  without  interfering  with  the  existing 
direct  lines  of  command  and  control. 


IV.  SYSTEM  DETAILS 

After  our  overall  discussion  of  the  MSC  cargo 
management  system,  the  manner  in  which  it  addresses  the 
various  components  of  MSC's  mission  will  now  be  discussed. 

We  will  consider  first  tne  more  general  activities 
of  MSC  management  -  such  as  'system  management1  and 
proceed  progressively  towards  more  programmed  activities 
such  as  container  booking.  The  goal  of  each  discussion  is 
to  briefly  discuss  the  nature  of  the  function,  then  to 
address  how  well  it  is  supported  by  MSC ' s  existing  cargo 
management  system  and  finally  to  provide  some  constructive 
ideas  for  improvement. 


IV. 1  System  Management 

The  process  of  overall  system  management  is,  of 
course,  in  reality  an  unlimited  one.  In  general,  it  is 
a  questioning  of  existing  practices  to  determine  areas 
where  improvement  is  possible  and  cost  effective.  In  a 
descriptive  sense  the  questions  to  be  asked  are: 

1.  Where  can  costs  be  reduced? 

2.  If  the  cost  reductions  involve  changes  in 
services,  will  clients  agree? 

3.  In  what  areas  can  the  marketing  base  of  the 
organization  be  expanded  or  solidified? 

4.  Where  did  the  system  not  meet  the  expectations 
of  its  clients  and  why? 

5.  -Can  additional  services  be  offered.  Can  they 

be  billed  to  defray  their  cost? 

6.  Is  there  a  balance  within  the  organization 
between  short  and  long  range  planning? 

7.  Is  experimentation  and  innovation  supported? 

Table  IV. 1-1  shows  our  understanding  of  how  MSC 

has  limited  these  open-ended  questions  to  ones  susceptable 
to  more  concrete  action. 

In  considering  the  information  required  to  go  about 
this  type  of  management,  it  is  useful  to  consider  the 
psychological  origins  of  this  type  of  activity.  It  seems 
to  stem  from 

1.  Deviation  from  planned  performance 

2.  Curiosity  (perhaps  deviation  from  idealized 
performance) 

3.  Query  from  outside  (deviation  from  advertised 
or  expected  performance) 

4.  Query  from  below  (deviation  of  performance  from 
common  sense) 

5.  Observation 
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TABLE  IV. 1-1 

PROCESS:  SYSTEM  MANAGEMENT 


Functions  Involved 

1.  Locate  inefficiencies 

2.  Review  and  improve  procedures 

3-  Liaison  with  MTMC  and  shipper  services 

4.  Determine  staffing  and  travel  budget 

5.  Budgeting  and  accounting 
Goals  of  Functions 

1.  Locate  inefficiencies 

a-  Understand  global  functioning  of  system  to 
provide  baseline 

b.  Track  operational  activities 

c.  Pinpoint  symptoms  of  trouble  and  locate 
precise  problem 

2.  Review  and  improve  procedures 

a.  Treat  problem  found  above  as  problem  to 
eliminated  through  improved  methods 

b.  Devise  and  implement  new  methods 

c.  Ensure  problem  solved 

d.  Utilize  modern  technology  and  techniques 
to  best  advantage  with  MSC 

3.  Liaison  with  MTMC  and  shipper  services 

a.  When  inefficiency  in  system  caused  by  other 
agency,  inform  responsible  people  to  how 

to  improve 

b.  Provide  feedback  of  actual  financial  and 
operating  results  of  others  operating  policies 

c.  Receive  same  from  other  agencies 

4.  Determine  staffing  and  travel  budget 

a.  Evaluate  number  and  skill  of  people 
required  to  operate  MSC 

b.  Ensure  personnel  and  tasks  properly  matched 

c.  Ensure  travel  at  optimum  level  for 
organizational  efficiency 
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TABLE  IV. 1-1 
(continued) 


5.  Budgeting  and  Accounting 

a.  Support  function  l.a  (locating  inefficiency) 
by  ensuring  information  in  budgets  and 
accounts  is  plausible  when  compared  to 

real  situation 

b.  Separate  volume  and  other  exogenous  effects 
from  those  of  operational  management 
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6.  Experience  from  outside  fields 

7.  Environmental  pressures 

8.  Rewards  for  innovation 

The  first  three  of  these  areas  are  somewhat 
amenable  to  objective  treatment  by  information  systems. 

The  fifth,  observation,  is  measured  by  the  knowledge 
that  system  managers  have  of  actual  practice.  While 
difficult  to  describe  in  detail,  the  signs  of  the 
observation  function  being  properly  performed  are 
message  traffic  being  read  by  high  level  managers,  travel 
to  operational  areas  by  all  levels  of  management,  etc. 

From  below,  it  is  easy  to  observe  when  the  observation 
function  is  done  poorly  -  as  when  this  insures  instructions 
by  the  management  do  not  seem  to  make  sense  or  achieve  a 
real  purpose  as  seen  by  those  whose  job  it  is  to  carry  out 
the  instructions. 

Most  good  operating  management  is  a  synthesis  of 
imagination  and  planning  combined  with  a  clear  definition 
of  an  operation's  goals.  From  the  point  of  view  of 
providing  an  environment  conducive  to  good  management, 
the  first  principle  is  not  to  stifle  ideas  until  they 
are  understood  and  evaluated.  The  second  is  to  place 
the  emphasis  on  achievement  or  on  the  usefulness  of  ideas, 
the  third  is  to  indicate  to  managers  areas  where  their 
attention  is  most  likely  to  be  rewarded  with  results. 

It  is  this  third  area  where  routine  management 
information  systems  are  of  the  greatest  potential  benefit. 
This  focusing  is  most  easily  accomplished  when  there 
exist  proper  metrics  to  adequately  describe  normal 
system  operation.  Information  provided  is  presented 
in  terms  of  those  metrics  to  force  management's  decision 
to  indicated  problem  areas. 


MSC  has  three  principal  systems  which  provide 
it  with  hard  information  concerning  its  performance 
in  the  field.  These  are: 

1 .  CALSTAT 

2.  Unit  Level  Billing  (and  MILSTAMP) 
offshout  reports 

3.  Sealift  Voyage  Analysis  and  Accounting 
System 

CALSTAT  provides  hard  factual  information  concerning 
operations  of  MSC  controlled  vessels.  Its  principal  task 
is  an  accounting  for  the  time  of  MSC  controlled  vessels 
and  for  the  bunkers  they  burn. 

The  Unit  Level  Billing  System  (by  which  is  meant 
all  20  series  computer  programs,  their  input,  and  output) 
provides  a  variety  of  reports  concerning  traffic  volumes. 

The  Sealift  Voyage  Analysis  (program  050)  provides 
management  with  statements  of  profit  and  loss  for  historically 
completed  voyages. 

Additionally  the  Pacific  command  is  installing  the 
FINIS  system  which  will  provide  it  with  some  inhouse 
information  system  capability. 

Nearly  all  responsibility  for  input  into  the  systems 
and  for  clarification  of  omissions  and  error  lies  at  the 
area  command  level,  while  the  operation  of  the  system, 
printing  and  distribution  of  reports  and  system  maintenance 
(i.e.  changes  to  programs)  lies  in  Washington. 

The  three  systems  are  detail -centered  systems  and 
do  a  good  job  of  capturing  the  details  of  operational, 
cargo,  and  financial  behavior  of  the  system.  The  sum  of 
the  individual  records  are  above  average  in  quality  of 
business  records  and  much  effort  is  expended  in  an 
effort  to  maintain  well  organized  correct  records. 

Where  the  system  begins  to  have  troubles  is  in 
the  communication  of  the  physical  results  to  management. 
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These  troubles  become  more  severe  when  an  attempt  is  made 
to  compare  these  results  to  the  planned  operating  results. 

The  first  problem  in  the  communication  of  results 
is  that  insufficient  attention  has  been  paid  to 
communicating  the  results  in  ways  which  are  meaningful 
to  decision  makers.  In  essence  nearly  all  reports  generated 
by  these  systems  are  just  file  dumps  consisting  of  printing 
all  records  with  a  heading  at  the  top  and  with  a  few 
textual  substitutions  if  the  codes  cannot  be  understood 
well.  Additionally  there  are  a  few  simple  averages 
and  sums  by  category  made. 

The  first  of  these  systems,  CALSTAT,  does  not 
provide  any  information  easily  used  for  system  management. 

It  produces  a  detailed  accounting  for  the  vessel's  time 
and  bunkers,  but  produces  no  usable  summary  of  what 
actually  happened  and  no  indication  of  exceptional  or 
noteworthy  occurrences.  As  a  result,  the  information  it 
provides  is  usable  only  if  the  user  basically  knows  what 
he  is  looking  for  and  has  the  time  and  patience  to  look 
through  the  report. 

In  order  for  the  information  available  from  this 
program  to  be  improved,  standards  to  evaluate  data  it 
presents  must  be  established.  At  present,  the  only 
operational  standards  available  are  those  coming  from 
vessel  charter  parties.  However,  it  is  desirable  to 
establish  standards  for  the  promptness  of  vessel  arrival, 
time  between  vessel  arrival  and  the  beginning  of  cargo 
operations,  number  of  gangs  provided,  delays  caused  by 
poor  arrangements  for  the  delivery  of  cargo  to  the 
terminal,  etc. 

With  these  incorporated  into  the  system  to  locate 
exceptional  conditions,  the  CALSTAT  system  could  be  used 
to  focus  managerial  attention  on  specific  areas  of 
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difficulty  within  MSC. 

The  second  source  of  information  available  for 
system  management  is  the  Unit  Level  Billing  System  and 
the  MILSTAMP  Documentation  System.  From  a  market  research 
point  of  view  this  system  presents  a  wealth  of  information 
that  is  potentially  of  great  use  in  system  management. 
However,  again,  its  use  is  hampered  by  the  volume  of 
material  and  its  presentation  in  reports. 

The  problem  here  is  similar  to  that  of  the  CALSTAT 
reports.  Information  is  insufficiently  processed  with 
the  intention  of  determining  what,  if  anything,  could  be 
done  to  improve  the  situation.  For  example  reports 
made  from  the  Unit  Level  Billing  information  gives  the 
utilization  (based  on  volume)  of  all  containers  shipped 
and  average  utilization  by  specific  shippers.  However, 
due  to  a  lack  of  operational  standards  to  interpret  the 
raw  data  collected  in  this  report,  its  usefulness  is 
severely  compromised.  For  example,  the  program  labels 
nearly  all  containers  loaded  to  their  weight  limit  (as 
opposed  to  cube  limit)  as  being  underutilized  -  which  is 
of  course  untrue.  Second,  the  report  does  not  present 
data  in  a  format  suitable  for  the  generation  of  ideas 
on  how  to  improve  utilization.  It  could,  for  example, 
print  out  histograms  of  the  utilization  of  individual 
containers  by  stuffing  activity.  This  would  perhaps 
lead  to  ideas  on  how  to  issue  better  guidelines  for 
equipment. 

The  accounting  system  is  the  third  area  where 
information  is  provided  for  general  system  management. 

In  general,  most  of  the  accounting  work  done  at  MSC  is 
quite  good  and  satisfies  the  general  goal  of  stewardship 
accounting  of  accurately  portraying  the  financial 
condition  of  the  organization.  However,  for  a  variety  of 


reasons  it  does  not  give  adequate  information  to 
adequately  aid  in  the  system  management  function. 

The  first  is  that  detailed  level  reports  are 
based,  to  too  large  an  extent,  on  average  accruals, 
charges,  and  revenues.  This  leads  to  an  inexact 
matching  of  costs  against  revenue  on  an  operational 
level. 

Second,  these  reports  place  too  much  emphasis 
on  rather  arbitrary  measures  of  performance  such  as 
"vessel  utilization"  and  ' cost  per  ton  mile"  as  indications 
of  the  level  of  performance. 

It  is  an  economic  fact  that  the  use  of  ratio  tests 
(most  bang' for  the  buck,  cost  per  ton  mile,  unit  profit) 
can  lead  to  misallocation  of  resource  as  they  imply  that 
the  optimal  lies  where  the  slope  of  the  ton  mile  cost 
function  is  the  least  rather  than  where  the  value  of  total 
cost  for  a  given  needed  capacity  is  the  least.  This  is 
illustrated  by  Figure  IV. 1-1  in  a  general  mathematical  sense. 
In  this  graph  if  capacity  ®  is  required,  the  optimal 
solution  is  to  run  the  system  at  the  configuration  reflected 
by  total  cost  ©  rather  than  total  cost  ®  even  though 
the  cost  per  ton  mile  for  @  (i.e.  ©  )  is  greater  than  for 
the  thought  optimum  <§)  (i.e.  @  ). 

This  difficulty  could  be  eliminated  if  management 
attention  was  directed  towards  either  the  total  cost 
for  a  given  capacity  level  or  at  marginal  costs.  As  MSC 
does  not  operate  in  a  competitive  environment  where  its 
prices  are  competitively  set,  the  marginal  approach  will 
not  be  as  useful  as  the  total  cost. 

In  a  practical  sense  the  recommendation  is  that 
the  accounting  system  be  changed  to  provide  only  total 
costs  broken  down  by  mechanism  generating  them  (bunkers, 
charter  hire,  stevedoring  expenses,  etc.).  In  other 
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words  the  cost  per  day  for  a  vessel  is  more  meaningful 
in  determining  tis  economic  usefulness  than  the  cost 
per  ton  mile  it  can  produce  when  fully  utilized. 

Another  area  where  MSC  accounting  places  incorrect 
emphasis  is  on  the  utilization  of  vessels.  First 
utilization  in  this  system  is  incorrectly  calculated 
because: 

1.  Vessels  in  ROS  (having  a  utilization  of  0%) 
do  not  show  up  in  reports  as  being  poorly 
utilized. 

2.  The  measure  of  utilization  used  is  the  bale 
cubic  of  vessels.  For  properly  selected  vessels 
it  is  the  percentage  of  deadweight  used.  That 
is  their  true  utilization.  When  a  break  bulk 
vessel  is  used  to  carry  vehicles  (being  perhaps 
economically  well  selected  but  not  technically 
suited) ,  the  proper  measure  would  be  utilization 
of  deck  area. 

Second,  the  utilization  of  vessels  has  no  necessary 
connection  with  the  maximization  of  MSC ' s  system  wide 
results.  This  means  that  the  least  productive  assets 
(for  example  the  Mirfak  or  maybe  the  Bromstrom)  should 
be  underutilized  in  order  to  raise  the  utilization  of  the 
more  productive  ones  -  for  example,  the  Comet  or  Meteor. 

While  the  above  is  very  general,  a  specific 
recommendation  is  that  the  utilization  of  vessels  not 
even  be  calculated,  as  in  an  operational  sense,  it  only 
has  meaning  if  more  cargo  could  be  booked  for  a  voyage 
via  management  intervention. 

In  terms  of  improvement,  specific  recommendations 
are  difficult  to  make  because  the  implementation  of 
truely  adequate  systems  in  this  area  is  difficult  and 
sometimes  costly.  The  general  goal  is  to  inform 
management  when  the  system  performance  is  at  variance  with 
plans,  to  provide  area  commands  with  plans  not  dependent 
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on  a  particular  cargo  throughput  {as  this  is  outside 
MSC  control) ,  and  to  better  allocate  costs  to  particular 
decisions.  The  accounting  discipline  that  is  intended 
to  do  this  is  that  of  'cost  accounting'  and  it  is  our 
recommendation  that  the  implementation  of  such  a  system 
be  studied  with  the  very  serious  intention  of  its 
implementation.  The  specific  details  of  this  are  discussed 
later  in  this  report. 
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XV. 2  Container  shipping  Capacity  Adjustment 

Container  capacity  adjustment  is  again  somewhat 
a  misnomer,  as  MSC  makes  no  specific  commitments  to 
tender  cargo  and  hence  really  has  no  capacity  to  adjust. 

What  is  meant  here  is  a  more  careful  consideration  of  the 
allocation  of  container  cargo  between  types  of  contracts 
and  is  directly  analogous  to  tne  market  'channel'  analysis 
used  to  determine  how  consumer  goods  should  be  sold. 

Currently  MSC  uses  two  main  'channels'  to  acquire 
capacity — the  rate  agreement  and  the  shipping  contract 
with  two  other  forms  used  less  frequently.  There  are 
numerous  other  arrangements  possible,  some  of  which  are 
shown  in  Table  iv.2-1. 

Tnisi  type  of  market  research  function  is  now 
partially  performed  by  tne  '3'  section  in  headquarters. 

The  process  for  conducting  this  type  of  activity  is  shown  in 
Table  IV. 2-2.  This  kind  of  activity  is  an  expansion  of 
the  current  headquarters  function  involving  the 
preparation  of  the  force  plan.  It  does  not  involve  an 
increase  in  information  volume  than  currently  used  in 
the  force  plan  preparation. 

This  type  of  evaluation  of  how  to  organize 
procurement  activities  could  be  expected  to  bring  about 
some  economies. 

For  example,  the  Naval  Bases  at  Rota,  Spain  and  in 
Guantanamo,  Cuba  would  seem  to  have  similar  requirements 
for  shipping.  Would  not  significant  organization  and 
rate  economies  be  obtained  if  Rota  was  serviced  with  a 
shipping  contract.  To  our  knowledge  two  companies 
regularly  call  at  Cadiz  (the  port  for  Rota)  -  Prudential 
Lines  and  Farrel  Lines  (formerly  American  Export) .  Prudential 
Lines  operates  LASH  vessels  on  the  route  which  cannot  enter 
the  port  and  all  cargo  must  be  handled  in  barges.  LASH 
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12.  1000  Additional  ideas  by  others 


TABLE  IV. 2-2 

PROCESS:  CONTAINER  SHIPPING  CAPACITY  ADJUSTMENT 


Headquarters  Functions  Involved 

1.  Estimation  of  cargo  flows  for  inhouse  evaluation 

2.  Development  of  alternative  contractual  arrangements 

for  inhouse  evaluation 

3.  Inhouse  evaluation 

4.  Allocation  of  forecast  demands  between  rate  agreement, 

shipping  contract,  common  carrier,  and  other 

arrangements 

5.  Procurement  of  capacity  elsewhere  covered 

Goals  of  Functions 

1.  Estimation  of  cargo  flows  for  inhouse  evaluation 

a.  Establish  volume  and  its  stability  sufficient 
to  get  and  obtain  innovative  ideas  for  its 
improvement 

b.  Provide  volume  information  to  operators  sufficient 
to  allow  informed  bids  when  requested 

2.  Development  of  alternative  contractual  agreements 

a.  Systematically  evaluate  technical  and  financial 
aspects  of  existing  arrangements 

b.  Evaluation  influence  of  operating  environment  on 
results  from  contracts 

c.  Development  of  other  candidate  contractual  forms 

3.  Inhouse  Evaluation 

a.  Preliminary  optimization  and  evaluation  of  each 
contract 

3.  Allocation  of  forecast  demand  between  modes 

a.  System  optimization  dividing  transportation 
pie  between  types  of  contracts.  This  is  be 
direct  preparation  for  RFP . 

5.  Procurement 

a.  Release  of  RFP  and  evaluation  of  results 
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vessels  thus  would  be  only  used  for  very  large  shipments 
in  the  break  bulk  mode.  Hence  Farrel  Lines  would  receive 
all  of  the  cargo. 

First  in  the  current  environment  why  use  the 
current  booking  procedure  when  one  carrier  in  principal 
can  get  the  cargo  anyway?  Second,  if  a  shipping  contract 
were  used,  there  would  be  more  competition  in  the  rate 
setting  as  Prudential  Lines,  seeing  the  increased  volume 
and  ability  to  deliver  cargo  in  the  barges  directly 
to  the  naval  base,  clearly  could  submit  a  competitive  bid. 
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I V .  2 . 1  Break  Bulk  Shipping  Capacity  Adjustment 

The  current  method  used  for  break  bulk  shipping 
capacity  adjustment  is  to  analyze  requirements  as 
received  unilaterally  from  the  respective  services  in 
terms  of  measurement  tons  (40  cubic  feet) ,  by  area 
of  origin  and  destination,  class  of  cargo,  and  program. 
Trend  analysis  (and  shipper  services)  are  first  used  to 
validate  the  requirement.  The  major  information  used 
in  this  analysis  are: 

1.  Shipper  Services  Annual  FY  Reports  of  MSC 
Ocean  Transport  Req.  Cargo 

2.  Measurement  Ton  Mile  (MT)  Development  of 
Shipper  Service  Annual  Req. 

3.  Cargo  Operations,  Budget  Vs  Actual  Analysis 

4.  Monthly  Ship  Activity  Report 

5.  Summary  of  Chartered  Ships 

6.  Container  and  Off  Hire  Files 

7.  Weekly  Schedule  of  Cargo  Ships 

8.  Ship  Characteristics  Record 

9.  Various  other  Mgt.  Reports. 

MSC  reviews  requirements  as  submitted  and  apparent 
discrepancies  such  as  omissions  or  significant  variations 
from  recent  experience  are  resolved  by  formal  or  informal 
action  devised  with  concurrence  of  the  appropriate 
service. 

MSC  receives  requirement  and  provides  (or 
procures)  transportation  space  in  accordance  with 
policies  and  proceeds.  Each  military  service  is 
responsible  for  determination  of  CONUS  outbound,  inbound, 
intercoastal,  and  coastal  outbound  requirements.  The 
availability  and  planned  utilization  of  nucleus  and 
berth  shipping  is  evaluated  and  changes  in  contractual 
arrangements,  if  any,  are  studied  to  assure  satisfaction 
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of  requirements  by  route,  cargo  class,  and  mode.  All 
remaining  break  bulk  cargo  after  allocations  to  nucleus 
and  berth  shipping  is  assigned  to  time  charter  ship  with 
the  reservation,  the  GAA  shipping  may  be  planned  in  the 
event  that  there  are  requirements  clearly  in  excess  of 
nucleus,  berth,  and  charter  capabilities.  Techniques 
used  include  examination  of  MTs ,  MTMs ,  as  well  as  their 
ratios  and  miles/MT,  by  route,  cargo  class,  and  mode. 

This  then  leads  to  the  Cargo  Operating  Force  Plan  which 
is  designed  to  provide  decision  information  showing 
probably  magnitude  and  character  of  onward  MSC  dry  cargo 
workload  and  proposed  manner  of  accomplishment. 

The  method  used  to  develop  the  cargo  force  plan 
consists  of  planning  the  amount  of  cargo  by  class  to 
be  lifted  by  the  various  shipping  modes,  nucleus, 
charter,  GAA,  mill  van,  shipping  contract,  shipping 
agreement,  berth  term.  etc.  by  correlating  requirements 
with  recent  experience  and  adjusting  for  known  and 
predicted  variations  caused  by  cargo  trends,  policy, 
and  availability  of  shipping.  The  results  are  presented 
in  the  MSC  Force  Memorandum,  which  is  primarily  a  forecast 
of  the  character  and  composition  of  ships  necessary 
for  performance  of  MSC  mission  as  determined  from  review 
and  analysis  of  shipper  service  cargo  requirements  as 
discussed  above  plus  the  needs  of  contingency  plans  and 
sealift  capability. 

The  current  method  of  developing  Break  Bulk 
Shipping  Capacity  Adjustments  serves  primarily  to  determine 
budget  and  contracting  requirements.  The  main  purpose 
of  the  capacity  adjustment  approach  appears  to  be  to 
provide  financial  information  and  hence  budget  (and 
deficit)  forecasts.  Little  attempt  is  made  in  this 
approach  to  assist  in  the  operational  planning  or  in  the 
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determination  of  how  alternative  operational  plans  would 
affect  the  budget  requirements.  The  planning  horizon 
is  too  short  for  effective,  for  any  but  short  term, 
chartering  decisions,  and  the  information  provided 
is  too  detailed  for  effective  operational  planning.  It 
consists  largely  of  using  large  files  of  detailed 
information  with  sometimes  questionable  accuracy.  The  plans 
developed  for  both  Atlantic  and  Pacific  services  use  the 
same  approach,  though  Atlantic  services,  with  significantly 
fewer  port  calls,  constitute  a  different  planning  problem 
from  Pacific  services  which  are  subject  to  many  more  and 
more  varied  requirements.  In  fact  it  appears  that  the 
Area  Commands  are  not  really  involved  in  capacity  planning 
in  a  meaningful  sense. 

General  cargo  capacity  adjustment  is  made  in  a 
number  of  different  ways.  Currently  MSC  uses  several 
'channels’  to  acquire  capacity:  time  charter,  rate  agree¬ 
ment,  shipping  contract,  and  General  Agency  agreement  with 
other  forms  used  less  frequently.  There  are  many  other 
arrangements  which  could  be  used  to  attain  cargo  capacity 
adjustments,  some  of  which  are  shown  in  Table  IV. 2-1. 

The  evaluation  of  alternative  contractual  arrange¬ 
ments  is  now  generally  performed  by  Section  3  in  head¬ 
quarters.  The  process  is  described  in  Table  IV. 2-2  which 
depicts  an  expansion  of  the  current  headquarters  function 
involving  the  preparation  of  the  force  plan.  The  information 
required  for  this  approach  is  the  same  as  currently  used  in 
force  plan  preparation.  The  proposed  approach  can  be 
expected  to  provide  economies  in  capacity  adjustments  and 
improvements  in  demand  responsiveness. 
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TABLE  IV. 2.1-1 

Existing  and  Possible  Contract  Forms  for 
Break  Bulk  Carriage 
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TABLE  IV.  2«.l-2 
(continued) 
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The  key  to  imaginative  and  productive  use  of  the 
capacity  adjustment  process  is  to  improve  the  quality  of 
the  forecasts  available  to  MSC's  management.  The  basic 
forecasts  available  were  described  in  Section  III. 2.1  and 
III. 2. 2. 

The  three  main  possible  purposes  behind  forecast 
generation  are: 

1.  Scheduling  existing  resources 

2.  Acquiring  additional  resources 

3.  Determining  what  type  of  resources  are 
required 

4.  Budgetary  estimation  of  operating  results. 

Of  these  the  principal  use  of  the  forecast  is  number  four  - 
Budgeting.  A  second  major  use  of  the  forecast  is  number 
two  ensuring  the  adequacy  of  break  bulk  shipping  resources. 

The  methodology  of  the  creation  of  the  cargo  forecast 
and  resulting  force  plan  is  premised  on  the  idea  that  MSC 
is  to  meet  a  demand  for  transportation  placed  on  it  by  the 
shipping  services.  From  this  point  of  view  it  is  each 
service's  responsibility  to  plan  their  future  shipments 
and  make  these  requirements  known  to  MSC.  It  is  MSC's 
job  to  organize  and  sum  up  all  these  requests  and  to  plan 
a  systematic  strategy  to  meet  these  total  requirements. 

The  procedure  used  is  heavily  dependent  on  the  past 
years  shipments  as  the  next  years  plan  basically  consists  of 
modifications  of  past  history.  There  is  little  alternative 
to  the  past  history  approach,  when  the  expectation  of 
planners  is  to  produce  detailed  route  by  route  forecast, 
as  only  past  history  of  operations  will  provide  a 
sufficiently  large  data  base  to  accomplish  this  task. 

However,  one  result  of  this  approach  is  that 
sufficient  attention  cannot  be  given  to  areas  where 


MSC's  operating  environment  has  changed  significantly 
causing  extrapolations  to  be  inadequate  for  planning. 

It  is  on  these  areas  where  more  attention  should  be 
placed. 

To  the  extent  the  forecast  is  used  for  budgetary 
purposes  (i.e.  the  container  operation) ,  it  is  only 
routes  where  costs  differ  from  revenues  where  the 
accuracy  of  MSC's  forecasts  matters.  That  is  to  say 
when  freights  charged  shippers  approximate  charges  from 
shipping  companies,  errors  in  volume  estimation  have  no 
impact  on  financial  results.  On  routes  where  there  is 
a  large  variance  between  cost  and  revenue,  a  volume 
variance  will  have  a  big  impact  on  financial  results. 

To  single  these  out,  a  computer  program  should  specificly 
label  these  routes  and  additional  attention  should  be  given 
to  ensure  that  the  volume  estimates  on  these  routes  only. 

On  the  break  bulk  operation,  it  is  our  feeling  that 
the  procedure  of  zero  base  budgeting  should  be  adopted  in 
addition  to  the  present  procedure,  the  allocation  of 
vessels  starts  from  scratch  and  more  detailed  scrutiny  is 
given  to  how  and  which  vessels  should  be  deployed  to  meet 
the  posited  demand.  This  exercise  should  try  to  estimate 
demand  for  logistics  from  major  troop  deployments,  world 
events,  etc.  The  goal  here  is  to  keep  the  problem 
computationally  simple  to  allow  more  thought  to  be  devoted 
to  which  vessels  best  suit  demand.  This  effort  should  be 
made  in  parallel  with  the  current  force  plan  exercise  and  when 
both  forecasts  are  prepared,  they  should  be  reconciled. 

Another  characteristic  of  the  current  forecasting 
technique  is  that  no  use  is  made  of  operations  research 
technology  available  for  forecasting.  Modern  forecasting 
technology  works  and  has  helped  many  enterprises  improve 
their  planning.  Unless  the  fundamental  premise  of  MSC's 


forecasting  (that  the  shippers  provide  transportation 
requirements)  is  changed,  the  principal  use  of  such 
techniques  would  be  more  accurate  filtering  of  these 
supplied  forecasts  for  errors  and  the  ability  to  prepare 
more  and  better  documented  "challenges"  to  supplied 
numbers. 

Our  recommendation  is  that  an  exponentially  weighted 
average  forecasting  technique  be  tried  on  larger  routes. 

This  method  is  quite  simple  and  could  be  integrated 

nicely  into  the  method  Mr.  Dickell  now  used  to  prepare 

the  force  plan.  To  use  this  method,  the  data  must  be 

aggregated  more  closely  by  the  mechanism  generating  the 

demand  (e.g.  New  Cumberland  shipments  and  their  historical 

destinations  sorted  out  separately)  and  the  technique 

applied  to  the  individual  but  still  large  flow.  See  Appendix  2. 

The  general  goal  of  all  these  recommendations  is 
to  first  mechanically  sift  through  the  data  to  locate 
errors  and  second,  to  make  the  forecasting  exercise  more 
oriented  to  make  facts  from  figures. 
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IV. 3  Container  Shipping  Procurement 

The  term  'procurement*  is  a  bit  misleading  when 
describing  the  MSC  container  operation.  In  fact  the 
principal  areas  of  bargaining  are  the  terms  and  rates  at 
which  a  service  will  be  provided  without  any  mention  or 
commitment  to  particular  volumes.  Hence,  actual  procure¬ 
ment  is  accomplished  by  the  issuance  of  a  shipping  order 
which  is  a  contract  to  a  carrier  -  under  terms  negotiated 
in  the  procurement  bargaining  process. 

Container  capacity  procurement  is  now  confined 
to  two  contractual  arrangements:  1)  The  Rate  Agreement, 
and  2)  The  Shipping  Contract. 

The  Rate  Agreement  leaves  the  carrier  realistically 
(but  not  technically  or  legally)  in  the  status  of  a  common 
carrier.  While  the  government  is  obligated  to  book  cargo 
on  the  low  rated  carrier,  in  practice,  scheduling 
considerations  and  maximum  allowable  market  share  on 
major  routes  allow  the  government  considerable  freedom 
in  the  routing  of  most  shipments.  The  carrier  is 
free  to  reject  cargo  subject  only  to  the  low  rated 
carrier  obligation.  The  rate  agreement  also  summarizes 
a  table  of  charges  by  each  carrier.  It  thus  differs 
significantly  from  commercial  practice  where  each  carrier 
would  quote  rates  from  the  conference  tariff  and,  at 
least  on  paper,  all  rates  would  be  identical. 

The  shipping  contract  is  analogous  to  the  commercial 
contract  of  affreightment.*  It  commits  the  government 
to  ship  all  cargo  over  a  specific  route  and  likewise 
commits  the  carrier  to  accept  all  cargo  tendered  by  the 
government.  As  the  rate  at  which  cargo  is  carried  is 
agreed  when  the  contract  is  signed,  the  government  is 


In  some  ways,  it  also  resembles  the  project  cargo 
negotiated  rates  offered  by  all  conferences. 


A 
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in  the  position  of  knowing  the  cost  of  a  service  only  by 
estimating  the  volumes  flowing  over  the  route.  This  is 
not  the  case  with  rate  agreements,  as  the  allocation  of 
cargo  between  low,  medium,  and  high  rated  carriers  is 
not  known,  during  the  planning  cycle  at  MSC. 

Another  difference  between  the  contracts  is 
thought  to  be  their  treatment  by  the  Federal  Maritime 
Commission.  General  Order  29  issued  by  the  Commission 
late  in  1972  states  that  military  cargo  bids  must  at 
least  cover  a  carriers'  "fully  distributed  costs"  or 
they  would  be  disapproved.  While  both  types  of  contracts 
are  explicitly  subject  to  the  scrutiny  of  the  FMC ,  the 
type  of  scrutiny  may  not  be  the  same  in  each  case. 
Additionally  the  method  of  calculation  of  "fully 
distributed  costs"  may  not  be  the  same  in  each  case. 

More  firms  can  bid  on  shipping  contracts  as 
there  is  no  commitment  to  become  common  carrier.  The 
notable  features  of  each  type  of  contract  are  shown  in 
Tables  IV. 3-1  and  IV. 3-2. 

In  clearly  understanding  the  function  of  head¬ 
quarters,  it  is  useful  to  distinguish  the  process  of 
bargaining  from  that  of  actual  exchange  and  transportation. 
From  this  point  of  view  the  bargaining  function  is  made 
up  of  the  three  functions  shown  below. 


1  REQUIREMENT  (MARKET) 

_ ^ _ 

|  NEGOTIATION  1 


Reaching  Agreement 


- - A. _ 

|  CONTRACT 


A 


ADMINISTRATION 


Establish 

Obligations 

Ensure  Performance 
of  Obligations 


This  is  clearly  contrasted  with  the  process  of 
exchange  which  is  the  coordination  and  accomplishment  of 


TABLE  IV- 3-1  GENERAL  TERMS  OF  "RATE  AGREEMENT  FOR  CONTAINER  CARRIAGE 
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the  mechanical  labor  of  physical  delivery. 

We  now  plan  to  explore  the  requirements  of  the 
headquarters  for  information  from  the  point  of  view  of 
adequately  accomplishing  the  bargaining  process. 

Additionally  we  plan  to  emphasize  the  guidance  required 
to  supervise  transactions  between  members  of  the  exchange 
function.  These  transactions  can  be  outside  the  traditional 
concerns  and  contractual  boundaries  of  any  single  enterprise. 
When  the  contents  of  the  container  agreements  signed  by 
MSC  are  reviewed,  it  is  worthy  to  note  that  most  of  the 
text  addresses  the  mechanics  of  the  interface  between 
government  and  contractor. 

The  basic  process  involved  in  bargaining  for  the 
procurement  of  container  capacity  is  described  in  Table 
IV. 3-3.  The  process  is  split  into  six  basic  functions, 
all  of  which  are  components  of  the  three  element  bargaining 
process.  The  table  also  shows  what  the  basic  goals  of 
the  process  are  from  the  government's  point  of  view. 

The  negotiation  of  the  rate  agreement  serves  two 
general  functions.  The  first  is,  of  course,  to  establish 
a  contract  to  bind  the  parties  and  the  second  is  to 
establish  a  clear  definition  of  what  the  parties  are 
bidding  to  provide  when  rates  are  submitted  for  evaluation. 

In  the  process  of  rate  solicitation,  the  two 
contractual  channels  differ  as  shown  in  Table  IV. 3-4. 

The  two  agreements  further  differ  in  that  the  rate 
agreement  is  a  statement  of  rates  charged,  whereas  the 
shipping  contract  represents  a  real  competitive  bid  with 
an  actual  "victor". 

The  remainder  of  the  functions  performed  are 
clear  enough  from  the  table.  The  one  point  that 
should  be  developed  is  the  enforcibility  of  the  agreement. 

The  items  required  to  verify  contractor  compliance  and 
to  calculate  fees  are  shown  in  Table  IV. 3-5  for  the 
container  rate  agreement. 
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TABLE  IV. 3-3 

PROCESS;  CONTAINER  SHIPPING  PROCUREMENT  CONTRACT  - 


RATE  AGREEMENT 


Headquarters  Functions  involved 

1.  Negotiation  of  Rate  Agreement 

2.  Solicitation  of  Rates  Tendered 

3.  Evaluation  or  Contractor  Conti  act 

Performance 

4.  Evaluation  of  MSC  (and  other  service)  contract 

Performance  and  Utilization  of  Services 

Provided 

5.  Supervision  of  Disbursements 

6  Preparation  of  Budgets 

Goals  of  Functions 

1.  Negotiation  of  Rate  Agreement 

a.  Establish  contractual  relation  witli  carrier 
more  favorable  than  if  he  was  used  as 
common  carrier 

Establish  procedure  Tor  transfer  of  cargo 
and  cargo  documentation  between  carrier 
and  government  reflecting  the  above 

c.  Standardize  services  covered  to  place  bids 
on  common  basis 

d.  Inform  contracting  carriers  what  they  are 
bidding  on 

e.  Establish  contractual  definition  of 
services  clear  enough  to  verify  carrier 
performance 

2.  Solicitation  of  Rates 

a.  Obtain  rates  offered 

b.  Verify  ability  of  contractor  to  perform 

c.  Ensure  compliance  with  FMC 

d.  Publish  rate  guides  and  ensure  distribution 

3.  Evaluation  of  Contractor  Performance 

a.  Ensure  contractor  in  compliance  with 
rate  agree  nt 

b.  Evaluation  of  "enforcibility"  of  provisions 


TABLE  IV. 3-3  (continued) 


4.  Evaluation  of  MSC  Contract  Performance 

a.  Indicate  areas  where  improved  MSC  performance 
results  in  savings  to  government 

o.  Evaluation  of  "enforcibility"  of  agreement 

5.  Supervision  of  Disbursements 

a .  Ensure  payment  and  invoicing  terms  of 
contract  complied  with 

b.  .  Ensure  system  to  ensure  services  billed 

for  at  s  in  fact  provided  functions 

6.  Preparation  of  the  Budget 

a.  Provide  basis  for  Department  of  Defense 
budgetary  and  NIF  planning 

b.  Provide  basis  for  evaluating  MSC  performance. 
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TABLE  IV. 3 -4 


TIME  BETWEEN  NEGOTIATIONS  OF  FINANCIAL  AND 


TECHNICAL 

ELEMENTS  OF  CONTRACTS 

Item 

Rate 

Agreement 

Shipping  Contract 

Contract  "boiler  plate" 

Annually 

Term  of  contract 
typically  2  years 

Rates 

Tvery  6  months 

Term  of  contract 

Bunker  adjustment 

Monthly 

Monthly  - 
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Additional  information  required  for  the  shipping 
contract  is  shown  in  Table  IV. 3-6.  This  information  is 
largely  specific  to  the  trade  route  of  the  sample  agree¬ 
ment  (Norfolk  to  Guantanamo)  and  is  not  due  to  the 
intrinsic  nature  of  this  type  of  agreement. 

Items  labeled  with  a  "P':  on  these  tables  are 
procedurally  required  to  handle  freight  and  those 
labeled  "I"  are  used  to  calculate  the  invoice  for 
each  container  moved.  Those  labeled  "MSC"  are  known 
initially  to  MSC  and  those  labeled  "Carrier"  are  known 
initially  to  the  carrier. 

Especially  for  the  shipping  contract,  this  seems 
to  be  a  very  complicated  structure  with  much  information 
required  to-document  invoices  for  relatively  small 
but  numerous  charges. 

Figure  IV. 3-1  shows  an  idea  plan  for  the  flow  of 
information  required  to  support  both  the  implementation  of 
the  container  agreements  at  the  area  command  level  and  the 
procurement  function  at  the  headquarters  level. 

Across  the  bottom  of  the  figure  are  the  seven 
functional  areas  describing  the  physical  movement  of  the 
cargo  and  manual  labor  required  to  do  so.  Above  this 
are  the  parties  involved  with  the  actual  performance  of 
the  tasks.  Above  this  is  the  information  required  in  the 
provisions  of  rate  agreement  and  shipping  contract.  Above 
this  is  the  types  of  questions  which  should  be  operationally 
asked  at  the  area  command  level.  It  should  be  noted  that 
they  can  all  be  answered  to  the  information  below  them 
required  by  the  rate  agreement.  Thus  the  lower  section 
of  the  diagram  describes  an  information  system  which  should 
now  be  functioning  at  the  operational  level.  Without  this 
system,  verification  of  invoices  for  payment  is  not  possible. 

The  exact  format  of  the  system  is  not  described.  It 
could  be  decentralized  with  the  transportation  officer  in 
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say  Cadiz,  Spain,  signing  invoices  stating  they  are 
correct  and  submitting  them  for  payment.  It  could  be 
centralized  with  MILSTAMP  and  CALSTAT  providing  required 
information. 

Following  this  the  information  should  be  systematically 
summarized  in  a  form  necessary  to  administer  the  agreement 
at  a  headquarters  level.  This  includes  insuring  that  the 
location  of  funds  in  various  bank  accounts  administered  by 
MSC  is  current,  providing  assurance  that  contractors  are 
meeting  their  agreements. 

The  "payment"  function  shown  on  the  diagram  is  an 
area  command  function  and  requires,  as  has  been  stated, 
information  on  all  seven  physical  functions. 

Both  the  payment  and  administration  functions  then 
provide  information  to  the  contract  enforcement  function. 

This  is  not  intended  to  be  an  argumentative  function, 
but  a  thoughtful,  critical,  and  introspective  one  that 
should  yield  ideas  for  improving  the  entire  process 
through  contract  modification. 

The  approach  outlined  above  is  not  necessary  to 
going  through  the  motions  of  administering  the  system, 
but  it  is  an  absolute  requirement  to  the  informated  achieve¬ 
ment  of  MSC's  goals  through  systematic  management. 

MSC  does,  to  some  extent,  receive  information  in 
a  form  usable  to  manage  the  system.  However,  there  are 
some  clear  gaps.  MSC  headquarters  does  not  have,  for 
example,  a  good  knowledge  of  dangerous  cargo  shipped  in 
its  system.  Likewise  it  has  a  poor  understanding  of  the 
quality  of  reefer  service  provided.  Are  old  labels  always 
removed  from  containers?  Has  this  caused  the  thawing  of 
frozen  meat  and  the  freezing  of  vegetables?  Are  reefer 
containers  provided  for  MSC  cargo  well  maintained?  Is 
the  mix  of  manual  and  auto  defrost  types  provided 
representative  of  operator's  fleet  mix  or  is  MSC  being 


provided  old  equipment  just  because  it  has  difficulty 
intentionally  not  booking  cargo  without  good  documentation 
of  poor  performance?  Are  these  troubles  confined  to 
specific  carriers? 

There  are  other  areas  where  the  system  could 
possibly  be  improved  by  informed  questioning.  One  is  the 
seemingly  arbitrarily  enforced  division  between  break  bulk 
and  containerized  cargo.  The  structure  of  the  overall 
MSC  system  treats  LASH  capacity  as  break  bulk.  Hence  a 
different  rate  is  paid  if  cargo  is  loaded  into  containers 
and  subsequently  into  barges  than  if  directly  loaded 
into  barges.  Direct  barge  use  will  always  be  more  than 
container  because  the  freight  is  based  on  the  total  internal 
cube  of  the  barge,  whereas  when  the  cargo  is  shipped  in 
containers  loaded  in  a  barge,  freight  is  computed  on  the 
sum  of  the  internal  cubes  of  the  containers  which  will 
be  less  than  the  internal  cube  of  the  barge.  This  puts 
the  LASH  system  at  a  bad  disadvantage.  On  some  routes, 
such  as  between  Norfolk  and  Rota,  Spain,  very  little 
cargo  is  carried  on  the  LASH  services  available  when  it 
seems  ideally  suited  to  the  supply  of  a  naval  base. 

The  solicitation  of  rates  and  their  publication 
has  not  been,  to  date,  thoroughly  explored.  It  se<..;f.s, 
however,  that  there  are  some  pathologies  in  the  current 
methodology. 

First,  the  low  rated  carrier  on  inbound  legs  is 
not  now  required  to  reserve  capacity  as  on  the  outbound. 

This  could  conceivably  cause  a  situation  where  MSC  was 
unable  to  exploit  a  low  inbound  rate  because  of  a  lack 
of  equipment. 

For  example,  between  U.S.  West  Coast  and  Korea 
outbound  SeaLand  is  the  low  rated  carrier  with  a  rate  of 
$26.00,  but  inbound  has  a  rate  of  $60.00.  While  PFEL 
had  a  rate  of  $28.60  in  both  directions,  this  would  cause 
*a r.and  to  have  more  containers  in  Korea  than  PFEL  and 


possibly  limit  MSC's  ability  to  book  cargo  at  the  lower 
rate  because  of  a  lack  of  equipment. 
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IV. 4  Routing  and  Scheduling 

Routing  is  the  determination  of  a  vessel’s  ports 
of  call  and  their  order.  Scheduling  is  the  determination 
of  specific  dates  for  ports  of  call  and  their  publication 
for  all  concerned.  The  routing  and  scheduling  of  vessels 
is  one  of  the  most  critical  areas  to  success  in  steam  ship 
operation.  For  tramp  operators  routing  determines  which 
charters  can  be  accepted,  and  hence  the  vessel’s  income. 

For  liner  operators  routing  is  of  minor  importance,  but 
scheduling  determines  what  cargo  is  offered,  the  length 
of  port  calls,  number  of  cargo  restows,  etc. 

Considering  the  criticality  of  this  area  to  a 
company’s  success,  there  have  been  numerous,  some  very 
sophisticated  attempts  to  attack  this  problem  using  systems 
analysis  techniques.  Most  of  these  efforts  have  not  been 
successful  and  have  been  abandoned. 

In  the  liner  area,  a  major  reason  for  this  is  the 
degree  of  integration  of  the  vessel's  schedule  with  those 
of  trains  and  trucks  and  the  difficulties  created  for 
shippers  and  their  banks  if  bills  of  lading  must  be 
reissued.  As  a  result  companies  providing  an  undependable 
service  are  not  blessed  with  any  'brand  loyalty'  by  their 
customers.  This  is  particularly  true  when  the  erratic 
schedule  is  for  the  economic  convenience  of  the  steam  ship 
company  and,  because  of  conference  and  RMC  rules,  cost 
reductions  are  not  easily  passed  on  to  the  shippers.  It  is 
important  to  understand  that  once  a  schedule  is  published 
(for  commercial  operators)  or  bookings  made  (for  MSC) , 
revisions  made  in  the  promised  schedule  on  the 
basis  of  a  technical  optimization  technique  will  be 
perceived  as  unreliable  service  by  shippers.  Additionally 
many  important  factors  in  liner  shipping  cannot  be  built 
easily  into  mathematical  models  and  accurate  ones  are 
either  difficult  or  impossible  to  solve.  This  is  not  to 
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say  that  there  have  been  or  will  be  no  successes,  but 
only  that  there  have  been  many  failures. 

Tanker  and  other  tramp  operators  tend  not  to  perform 
scheduling  functions  as  these  are  largely  performed  by 
vessel  charterers. 

In  the  field  of  integrated  bulk  transport,  efforts 
have  met  with  very  good  success,  especially  when  the 
technique  of  liner  programming  is  used.  These  models 
are  used  by  nearly  all  oil  companies  quite  effectively. 

The  characteristics  of  all  linear  programs  used  in 
this  fashion  is  they  treat  the  entire  upstream  (production 
as  opposed  to  downs  tream-~sales  and  marketing)  operation. 
Production  of  refineries  is  changed  in  response  to 
transportation  schedules,  as  well  as  the  reverse.  Also 
these  operations  have  sufficient  inventory  holding 
capacities  to  allow  optimal  solutions  to  be  used.  They 
are  large  and  allow  linear  programming's  non -integer 
solutions  to  be  interpreted  plausibly  -  an  oil  company's 
planner's  decision  when  the  model  says  to  send  18.3 
tankers  to  Rastenura  is  to  send  18  or  19.  For  smaller 
operations,  the  model  might  have  said  send  .3  vessels 
to  Bremerhaven  -  a  harder  decision.  Finally  overall 
responsibility  for  the  operations  logistic  and  storage 
costs  rests  with  the  department  using  the  model. 

In  MSC,  the  functions  of  routing  and  schedule 
construction  are  confined  to  the  break  bulk  operation 
and  are  performed  by  the  area  commands.  The  Atlantic 
and  Pacific  area  commands  basically  establish  the  routes 
and  schedules  for  ships  under  their  control.  These  are 
then  modified  by  the  Far  East  and  European  commands  to 
maximize  the  backhaul  utilization  of  the  vessels.  The 
resulting  schedules  are  then  published  by  the  headquarters 
unit  using  the  CALSTAT  system. 

The  Pacific  command  is  more  deeply  concerned  with 
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routing  than  the  Atlantic  command.  This  is  because  the 
ships  of  the  Atlantic  command  routinely  serve  fewer 
ports  and  can  more  easily  be  placed  on  a  repetitive  route. 

For  cargo  moving  commercially  (the  complete 
container  operation  and  some  break  bulk) ,  vessel 

schedules  are  set  by  the  commercial  operators  and  MSC 

» 

is  uninvolved. 

MSC  provides  two  basic  tools  to  facilitate  routing 
and  scheduling.  These  are  PROFORMA  and  CALSTAT. 
Additionally  MTMC  supplies  information  required  to  start 
scheduling  and  routing  processes  in  the  form  of  clearance 
orders  for  break  bulk  cargo. 

In  principal  MSC  lacks  sufficient  information 
to  do  its  work  well  because  of  procedures  used  to  book 
backhaul  cargo.  Basically  the  success  of  any  operation 
in  shipping  is  dependent  on  its  ability  to  maximize 
the  utilization  of  tonnage  on  underutilized  voyage  legs. 

For  MSC  these  are  frequently  inbound  legs.  MSC  receives 
very  poor  information  on  cargo  prospectus  inbound  to  the 
U.S.  and  hence  must  do  most  of  its  planning  blindly  for 
return  trips. 

This  is  the  area  where  improvement  in  the  situation 
may  be  most  easily  obtained,  in  view  of  the  visibility 
and  size  of  the  continental  U.S.  area  command,  much  effort 
and  study  has  historically  been  expended  on  their  problems; 
however,  relatively  little  seems  to  have  been  done  of  those 
on  the  Far  East  or  Europe. 

Additionally  most  liner  operations  serving  the  U.S. 
are  more  likely  to  cube  out  on  the  inbound  leg  and  also 
charge  higher  freights.  Hence  MSC  activities  to  obtain 
more  cargo  on  controlled  inbound  would  meet  fewer 
stumbling  blocks  as  government  cargo  is  less  desirable 
cargo  commercially  than  outbound. 
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In  any  case  the  scheduling  process  is  as  follows. 

Both  area  commands  have  idea  schedules  for  the  deployment 
of  vessels  in  the  long  term.  These  schedules  correspond 
roughly  to  the  activities  planned  in  the  force  plan. 

This  establishes  a  general  pattern  of  MSC  ship  arrivals 
and  departures  which  we  shall  call  the  rough  schedule. 

When  a  vessel  is  completing  its  current  voyage 
and  approaching  the  U.S.,  the  offerings  of  MTMC  are 
evaluated  and  a  proforma  schedule  made  to  service  these 
break  bulk  offerings.  A  rough  profit  and  loss  statement 
is  made  (generally  without  a  good  idea  of  return  cargo) , 
and  adjustments  to  the  route  are  made,  ports  are  added  or 
calcelled,  or  a  request  is  made  to  MTMC  to  solicit  more 
cargo.  A  schedule  is  then  made  based  on  the  route  and  the 
physical  characteristics  of  the  vessel  -  principally 
its  speed  and  cargo  handling  requirements.  This  is  then 
published  using  CALSTAT.  The  vessel  is  then  loaded  and 
makes  her  outbound  crossing.  On  arrival  the  port  area 
command  takes  over  the  scheduling,  trying  to  do  its 
best  to  fill  the  vessel  up  for  the  return  leg. 

The  process,  while  functioning,  has  many  drawbacks, 
most  of  which  were  noted  at  the  area  commands.  The  first 
is,  as  has  been  said  before,  that  the  quality  of  information 
concerning  what  cargo  must  be  lifted  is  poor.  Second, 
little  or  no  idea  of  what  backhaul  cargo  is  available. 

Third,  while  there  is  a  (probably  good)  attempt  to  optimize 
a  single  voyage,  the  real  goal  is  to  carry  the  most  cargo 
at  minimum  cost  on  a  system  basis.  While  individual  voyage 
results  may  be  key  to  this,  they  need  not  be.  Good 
results  on  one  voyage  may  merely  cause  disasterous  ones 
on  the  next  -  leaving  system  performance  unchanged. 
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IV. 4.1  Proforma 

The  PROFORMA  computer  program  in  many  ways  is  a 
visionary  thing  for  MSC.  It  probably  is  one  of  the  best 
computer  programs  in  MSC's  inventory.  It  very  successfully 
utilizes  a  number  of  files  within  MSC's  ADP  system  as  a  data 
base  -  making  them  available  in  a  comprehensible  fashion  to 
decision  makers.  It  forces  attention  on  the  economics 
of  cargo  management.  Finally  considering  the  lack  of 
good  carcfo  prospectis',  it  is  conceivable  that  it  is  the 
best  approach  possible. 

The  primary  goal  of  PROFORMA  is  to  assess 
prospective  voyages  of  MSC  controlled  vessels  in  terms 
of  cost,  time,  and  cargo  moved.  This  is  to  assist 
management  decision  making  in  the  acquisition  and 
utilization  of  shipping.  The  system,  in  fact,  consists 
of  three  programs  -  the  first,  a  voyage  simulation; 
the  second,  a  fuel  analysis  program;  and,  the  third, 
a  commercial  cost  program  to  assess  the  cost  of  commercial 
shipment  where  possible. 

The  program  accepts  a  proforma  voyage,  allows 
variations  to  the  port  and  schedule,  calculates  the 
economics  of  the  base  voyage,  and  its  variations.  The 
input  and  output  to  the  program  is  concise  and  convenient. 
While  the  output  could  be  more  re&dible,  no  user  voiced  any 
dissatisfaction. 

There  is  little  point  in  discussing  the  details  of 
the  programs?  as  they  are  competently  made  and  any  p-i  •>'' 15  ’  r 
improvements  are  marginal. 

There  are,  however,  many  areas  where  the  program  s 
computational  base  is  based  on  the  wrong  philosophy  and 
could  mislead  decision  makers. 

The  first  is  that  voyages  are  analyzed  and  evaluated 
principally  in  terms  of  their  voyage  profit  (or  loss) . 
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This  is  calculated  on  the  basis  of  MSC  billing  rates  to 
the  shipping  services.  As  there  is  no  necessary  relation 
between  the  cost,  the  government  would  be  charged 
commercially  and  at  these  rates,  the  program  will  tend  to 
cause  decision  makers  to  increase  MSC's  paper  profits  - 
rather  than  minimize  the  government's  out  of  pocket 
cost  for  transportation.  Thus  our  first  recommendation 
is  that  the  program  calculate  profit  and  loss  using 
commercial  rates  (when  possible)  and  that  the  program 
use  MSC  billing  rates  only  when  commercial  tariffs 
(even  foreign)  are  unavailable.  Second,  any  voyage 
accounting  made  subsequent  to  the  voyage  be  made  using 
primarily  commercial  prices.  Without  this  the  system 
is  inconsistent  and  asks  managers  to  do  the  least  cost 
action  with  the  knowledge  they  will  look  better  when  the 
voyage  accounting  is  done  if  they  did  not.  Another  useful 
addition  to  the  PROFORMA  system  is  to  build  fuel  curves  into 
the  model.  This  is  required  as  results  of  model  are  now 
independent  of  speed. 

In  spite  of  all  the  good  points  of  the  PROFORMA 
system  and  the  immediate  possibilities  for  its  improvement, 
it  is  our  recommendation  that  it  be  radically  overhauled 
or  phased  out  in  favor  of  other  scheduling  methods  more 
appropriate  to  MSC's  needs. 

The  fundamental  premise  to  this  conclusion  is  that 
the  method  does  not  address  any  of  the  fundamental  factors 
which  determine  MSC's  actual  operating  results.  The  only 
exceptions  to  this  are  vessel  hire  and  fuel  costs  which 
the  PROFORMA  system  accounts  for  in  some  detail.  Table 
IV. 4. 1-1  gives  some  very  important  factors  in  determinino 
vessel  schedules  which  are  not  considered  by  PROFORMA. 

The  fundamental  deficiency  in  the  whole  scheduling 
process  is  that  the  area  commands  making  the  schedules 
have  every  poor  and  basically  disorganized  information 
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TABLE  IV. 4. 1-1  Desirable  Improvements  in  Vessel 

Scheduling  Not  Easily  Possible  With 
PROFORMA 

-  Costs  and  revenues  calculated  on  system  wide  basis. 

-  Vessel  arrivals  more  closely  integrated  with  terminal 
inventories  and  large  consignment  arrivals 

-  More  thought  given  to  affect  of  schedule  on  cargo  offered 

-  More  effective  use  made  of  commercial  tonnage  to  carry 
cargo  where  MSC*  s  marginal  cost  is  more  than  the 
commercial  freight 

-  Freer  routing  of  vessels  -  schedules  maintained  by  fleet 
not  by  vessel 

-  More  use  made  of  vessel  stow  plans  made  to  route  vessels 
for  minimum  stowage  costs 

-  Better  matching  of  cargo  booked  to  capabilities  of 
vessels 

-  Bunkering  requirements  better  integrated  into  schedule. 
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concerning  the  cargoes  that  are  available  to  MSC.  The 
first  step  in  the  improvement  of  the  scheduling  process 
is  to  obtain  a  more  accurate  and  better  organized  picture 
of  the  day  to  day  cargo  lift  tasks  the  system  is  expected 
to  accomplish.  In  particular  a  large  deficiency  exists 
in  data  on  cargo  availability  in  the  out  ports.  Currently 
a  report  of  foreign  cargo  availability  is  furnished  by 
MTMC.  A  desirable  improvement  in  the  process  would  be 
for  the  local  MSC  office  to  verify  this  forecast,  including 
areas  where  its  information  does  not  correctly  evaluate 
the  amount  of  cargo  and  the  time  it  is  available  in  the 
port. 

When  this  is  available,  it  is  possible  that  an 
experienced  man  could  produce  a  well  organized,  nearly 
optimum,  vessel  schedule  for  each  area  command  without 


the  use  of  computer  assist  on  a  weekly  basis. 

A  second  stage  in  the  process  could  be  to  install 
some  type  of  optimization  routine  to  generate  vessel 
schedules.  This  cannot  be  done  without  improvements  in 
cargo  offering  information  outlined  above.  There  is 
also  a  large  probability  that  the  resulting  method  will 
not  prove  really  useful  as  was  previously  discussed. 
However,  the  exercise  of  constructing  such  models 
frequently  leads  to  much  self  discovery  within  an 
organization  which  is  very  useful  even  if  the  resulting 
product  is  not. 

Should  this  method  of  approach  be  adopted,  it 
is  recommended  that  initial  attempts  utilize  linear 
programming.  Such  models  can  be  simply  understood, 
yield  solutions  which  are  easily  converted  to  operating 
instructions,  and  have  data  requirements  more  easily 
satisfied  than  other  operations  research  approaches. 
Finally  as  extremely  well  developed  linear  programming 


packages  are  common  place/  MSC  can  be  certain  the 
computer  solution  portion  works  and  the  lion’s  share 
of  effort  can  be  put  into  model  construction,  verification, 
and  interpretation  of  the  model's  response. 
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XV . 4 . 2  CALSTAT  System  Overview 

The  CALSTAT  system  became  operational  in  1978  as 
a  means  of  keeping  track  of  the  status  of  vessels  in  MSC ' s 
controlled  fleet.  It  is  a  distributed  system  with  data 
input  coming  from  area  commands  by  a  variety  of  means  - 
Autodin,  PSYCOR,  telex,  and  mail.  The  output  of  the 
system  is  primarily  of  use  to  the  headquarters  and  serves 
a  very  real  function  of  keeping  headquarters  personnel 
abreast  with  happenings  in  the  field. 

It  must,  in  principal,  however,  be  of  less  use 
to  the  area  commands  because 

1.  It  does  not  currently  provide  information 
quickly  enough  to  have  a  real  time  effect 
.on  ship  operations 

2.  Since  all  information  comes  initially  from 
the  area  commands  anyway,  it  can't  tell 
them  very  much  they  don't  know  to  begin 
with. 

It  does  however  perform  the  clerical  and  typing  function 
of  maintaining  schedule  records  and  printing  various  reports 
at  the  area  commands.  Additionally  in  the  few  instances 
where  operational  decisions  of  one  area  command  effect 
the  operations  of  the  others,  it  additionally  serves  a 
coordinating  function  to  the  extent  the  reports  are 
prompt . 

The  express  purpose  of  CALSTAT  concerned  with  dry 
cargo  operations  are: 

1.  to  identify  and  record  dry  cargo  availability 

2.  to  provide  the  itinerary  of  dry  cargo  vessels 

3.  to  provide  the  status  of  dry  cargo  vessels 

4.  to  provide  projected  ship  arrivals  by  port 

5.  to  provide  miles  steamed  and  fuel  burned. 

The  system  generates  eight  basic  reports: 

1.  Dry  Cargo  Ship  Voyage  Report 
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2.  Dry  Cargo  Ship  Schedule 

3.  Dry  Cargo  Ship  Arrival  Report 

4.  Dry  Cargo  Departure  and  Port  Status  Report 

5.  Dry  Cargo  End  of  Voyage  Report  (  similar  to  1) 

6.  Port  Time  Report 

7.  Cargo  Handling  Performance  Report 

8.  Input  Data  Edit  Error  Reports  -  these  reports 
are  shown  in  Figures 

9.  Option  Declaration  Listing 

They  are  shown  in  Figures  IV. 4. 2-1  to  IV. 4. 2-9. 

The  uses  of  the  CALSTAT  system  fall  into  give 
general  areas;  1)  Charter  Administration,  2)  Cargo 
Operations,  3)  Vessel  Schedule  Publishing,  4)  Bunker 
Administration,  and  5)  Evaluation  of  Operations  and 
Operating  Personnel.  Table  IV. 4. 2-1  shows  specific 
questions  that  are  repeatedly  asked  to  perform  work  in 
the  above  areas. 

At  least  in  very  large  measure,  all  of  the 
information  required  to  answer  these  questions  is  there  in 
files  maintained  by  CALSTAT.  From  the  point  of  view  of 
headquarters  function,  it  is  probably  in  large  measure 
there  timely  enough.  CALSTAT  successfully  measures  the 
results  in  MSC's  fleet. 

It  is  however  very  hard  to  use  this  information. 
First  in  communication  of  results  much  superfluous 
information  is  presented.  Among  these  are  the  vessel's 
call  letters,  MSC  number,  MarAd  design,  second,  the 
system  attempts  to  be  too  accurate.  In  a  voyage  of 
34  days,  minutes  have  no  real  significance.  The  categories 
used  are  too  fine  and  serve  more  to  present  a  picture 
of  what  happened  rather  than  answer  specific  questions. 
Moreover  they  are  not  mutually  exclusive;  for  example, 
the  category  NCO  Bunker  means  (or  should  mean)  that 
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FIGURE  IV. 4. 2-3 
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COMSCINST  *610. 32B 
22  September  1 978 


FIGURE  IV. 4. 2-9 

CARGO  HANDLING  PERFORMANCE  REPORT 


TABLE  IV. 4. 2-1  Use  of  CALSTAT  Information 


I.  Charter  Administration 

1.  Did  the  vessel  break  down  -  are  funds  due 
under  the  offhire  clauses  in  the  vessel's 
charter? 

2.  Did  the  ship's  cargo  handling  gear  work  - 
again  are  funds  due  under  the  offhire  clause? 

3.  If  requested ,  was  the  vessel  able  to  meet  her 
chartered  speed  -  what  funds  were  due  under 
the  speed  clause? 

4.  Did  the  owner  direct  the  ship  for  his  private 
business  (such  as  drydocking)  -  was  the  vessel 
offhire  during  this  time,  how  much  fuel 

was  burned  for  the  owner’s  account. 

II .  Cargo  Operations 

1.  Did  the  vessel  leave  cargo  behind  and  why? 

2.  Was  the  vessel  delayed  because  cargo  was  not  there? 

3.  Are  there  any  conditions  on  the  vessel  which 
require  schedule  or  other  management  changes  to 
deal  with  (e.g.  draft  too  large  to  enter  a  port)? 

4.  Were  cargoes  loaded  intelligently  or  was  there 
avoidable  double  handling? 

5.  Was  the  loading  plan  correct  or  was  it  necessary 
to  open  every  hatch  to  find  cargo  not  properly 
indicated  on  the  plan? 

III.  Vessel  Schedule  Publishing 


IV.  Bunker  Administration 


1.  Were  bunkers  stemmed  in  a  reasonable  way? 


TABLE  IV. 4. 2-1  (continued) 

V.  Evaluation  of  Operations  and  Operating  Personnel 

1.  Were  efficient  voyage  orders  given? 

a.  Was  the  vessel  told  to  speed  up  and  then 
slow  down? 

b.  Did  it  steam  full  speed,  arrive  early, 
then  anchor? 

c.  Did  the  master  know  his  initial  port  of 
call  on  sailing? 

d.  Was  the  vessel  diverted  -  were  the  reasons 
for  this  good? 

2.  were  arrangements  properly  made? 

a.  Did  the  vessel  wait  at  berth  on  arrival? 

-  b.  Did  enough  gangs  come? 

c.  Were  decisions  to  work  or  not  work  on 
nights  and  holidays  defensible? 

d.  Did  gang  production  meet  the  historical 
average  of  the  port? 

e.  Did  errors  in  arrangements  delay  the  ship? 
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cargo  operations  were  stopped  by  bunkering  the  vessel  - 
hopefully  a  rare  occurrence.  But  if  it  is  port  practice 
not  to  work  between  0000  and  0600,  then  bunkerings  at  this 
time  should  be  practiced  -  but  it  should  be  NCO  PPR  even 
though  the  vessel  took  bunkers. 

When  it  comes  to  using  the  CALSTAT  information 
to  meet  the  administrative  functions  shown  in  the  Table 
IV. 2. 2-1,  the  output  is  really  of  little  value. 

The  reason  for  this  is  clear.  There  are  no  standards 
built  in  the  CALSTAT  system  and  it  gives  no  indications 
of  the  variance  of  performing  from  these  standards. 

Without  these  standards  to  filter  the  CALSTAT  output,  the 
effect  of  the  system  is  to  flood  the  headquarters  with 
interesting,  largely  correct,  needed  information  -  but 
with  no  provision  to  get  the  most  out  of  it.  The  light 
of  CALSTAT  is  so  bright  the  user  is  blinded. 

The  reports  in  CALSTAT  should  all  be  restructured 
to  more  clearly  present  what  the  operating  people  need  to 
know.  This  work  should  be  accompanied  by  the  construction 
of  operating  standards  whose  variances  are  to  be  measured. 

In  part,  these  standards  already  exist.  Vessel 
charters  provide  very  concrete  descriptions  of  vessel 
performance  which  many  times  are  not  met. 

The  CALSTAT  should  immediately  be  reprogrammed 
to  indicate  areas  where  chartered  vessels  do  not  meet 
charter  party  conditions.  Easily  accomplished  portions 
of  this  are  -  having  the  "Prepare  CALSTAT  Voyage  Report" 
program  clearly  labeled  in  the  left  hand  margin  with 
all  voyages  or  legs  of  voyages  where 

1.  the  vessel's  actual  speed  was  less  than  the 
directed  speed 

2.  delays  were  reported  because  of  difficulties 
with  the  ship's  gear 
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3.  off  hire  times  in  a  day  exceed  12  hours 

4.  voyage  where  off  hire  money  calculated  by 
charter  provisions  is  due  MSC 

5.  other  conditions. 

In  filtering  the  remainder  the  task  is  more  difficult 
because  no  real  standards  exist  at  MSC.  The  lack  of 
standards  comes  basically  because  the  vessel's  schedule 
is  not  now  seen  as  an  operational  plan  for  things  to 
happen.  It  is  seen  as  a  forecast  of  what  will  happen. 
Additionally,  while  historical  records  of  cargo  handling 
productivity  exist,  to  build  these  standards  into  CALSTAT 
is  probably  a  very  large  job. 

As  an  alternative,  it  is  proposed  that  CALSTAT 
have  a  program  added  to  it  to  establish  from  the  proposed 
schedule  standards  of  performance  required  to  accomplish 
voyage  according  to  plan  -  subject  of  course  to  maximums 
established  by  reality.  These  standards  will  then  be  used 
to  filter  the  voyage  data  and  indicate  areas  where  either 
the  plan  was  based  on  erroneous  expectations  or  that 
actual  performance  was  poor. 

The  above  task  will  improve  the  quality  of  the 
output.  The  next  task  is  to  improve  its  currentness. 

The  largest  complaint  concerning  the  system  was  that 
its  output  was  not  current  enought  to  be  really  useful. 

The  five  major  reasons  why  the  output  is  not  current  are 
shown  below: 

1.  Input  to  the  system  comes  from  too  many 
sources  to  be  efficiently  used  by  a  batch 
processing  computer  system 

2.  The  volume  of  input  to  the  system  is  too 
large 

3.  Input  processing  is  not  prioritized  properly 

4.  No  one  person  or  group  has  sufficient  control 
to  organize  input  and  corrections  to  guarantee 
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correct  output  in  appropriate  time  frames. 

5.  The  documentation  for  the  system  is  poor 

6.  Input  to  the  system  is  designed  for  ease  of 
programming  and  keypunching  rather  than  ease 
and  accurateness  of  data  entry. 

Table  IV. 4. 2-2  gives  the  originators  of  the  vast 
majority  of  information  in  the  CALSTAT  system.  The 
information  enters  the  system  via  the  process  shown  in 
Figure  IV. 4. 2-10. 

Basically  subordinate  commands  and  personnel  submit 
reports  to  the  area  commands  who  subsequently  forward 
the  information  to  the  computer  facility  in  which  generates 
error  listings  and  submits  them  back  to  the  area  command 
gneerating  -the  data  for  correction. 

Because  of  time  differences  and  reasonable  work 
practices,  the  time  between  the  recording  of  a  transaction 
with  an  office  lacking  a  direct  connection  with  the 
Washington  computer  cannot  possibly  be  less  than  2  days. 
Transactions  occurring  late  in  the  week  will  take  at 
least  4  days.  Should  a  transaction  be  bad,  it  will 
require  at  least  one  day  for  notification  of  its  rejection 
to  reach  the  originating  area  command  and  at  least  one 
more  day  and  probably  2  to  make  the  input  correction 
card.  Thus  a  transaction  is  at  least  between  2  and 
4  days  old  if  it  is  correct,  and  between  7  and  11  days 
old  if  it  was  initially  wrong. 

The  above  represents  the  operation  possible  in  practice 
substantially  greater  delays  are  likely.  Depending  on  the 
volume  of  errors  and  their  type,  the  reports  of  the 
system  probably  don't  make  very  much  sense  until  nearly 
all  bad  input  is  eliminated  and  corrected.  Thus  the 
system  cannot  produce  reports  which  are  less  than  two 
weeks  old. 

The  most  obvious  improvement  is  to  install  micro 


TABLE  IV. 4. 2- 2  Origin  of  Information  in  CALSTAT 

I.  Ship  Data 

1.  Charters 

2.  Specifications 

II.  Voyage  and  Itinerary  Data 

1.  Sailing  and  Diversion  Orders 

III.  Ship  Location  Data 

1.  Primary  -  ship  movement  messages 

2.  Secondary  -  MSC  offices 

-  MSC  reps. 

-  MSC  agents 

IV.  Ship  Status  Data 

1.  Primary  -  MSC  Representative  at  port  level 

2.  Secondary  -  Vessel's  Master 

V.  Tankship  Documents  -  Inapplicable 

VI.  Dry  Cargo  Documents 

1.  Shipping  Order 

2.  Manifest 

POL  Documents  -  Inapplicable 
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computers  at  most  of  the  locations  providing  input  to 
CALSTAT.  These  computers  should  be  programmed  to  perform 
the  same  editing  functions  now  donw  at  the  facility  in 
Washington.  The  system  would  then  be  able  to  produce 
reports  about  one  week  more  current  than  now. 

The  next  difficulty  with  CALSTAT  is  that  the  volume 
of  transactions  is  needlessly  large.  Table  IV.4.2-3 
gives  information  on  the  number  of  transactions  occurring 
in  the  system.  The  two  most  numerous  transactions  are 
those  required  to  make  the  in  port  status  report  and 
those  required  for  the  itinerary  report. 

The  largest  volume  of  transaction  reductions  will 
come  from  reducing  the  level  of  detail  in  the  report 
and  in  simplifying  the  coding  system.  A  reasonably 
proposal  is  to  normally  require  one  card  per  vessel 
giving  hours  cargo  was  worked,  number  of  gangs,  and 
production.  More  emphasis  should  be  placed  on  the 
comments  field. 

As  the  in  port  status  report  itself  will  almost 
never  be  available  in  MSC's  offices  before  the  vessel 
has  left,  it  should  place  its  emphasis  on  data  collection 
for  planning  and  on  collecting  any  off  hire  money  due  MSC 
because  of  problems  with  ship's  gear  or  delays  caused 
by  repairs.  For  these  and  most  other  operational 
problems,  the  use  of  the  comments  field  will  make  the 
situation  clearer  than  rather  broad  codes. 

A  revised  coding  system  is  shown  in  Table  IV. 4. 2- 4. 
The  new  category  code  simply  tells  what  the  vessel  is 
doing,  i.e.  waiting  berth,  working  cargo,  not  working 
cargo,  and  waiting  to  sail.  The  new  status  code  should 
be  only  "normal"  or  "abnormal"  and  is  intended  only 
to  call  attention  to  the  comments  field.  The  comments 
fisld  should  contain  all  important  information.  For 
comparison,  the  current  system  is  shown  in  Table  IV. 

4.2-5.  The  affect  of  adopting  this  record  format 
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TABLE  IV. 4. 2- 3  Volume  of  Data  Required  for  CALSTAT  Reports 

I.  Dry  Cargo  Voyage  Report 

1.  Estimated  start  and  finish  date 

2.  Actual  start  and  finish  dates  or  revised 
estimated 

II .  Dry  Cargo  Itinerary  Report 

1.  One  card  for  each  port  of  itinerary 

III.  Arrival/Departure 

1.  One  card  for  each  arrival 

2.  One  card  for  each  departure 

IV.  Ship  In  Port  Status 

1.  One  card  for  each  status  from  arrival  to 
departure 

V.  End  of  Voyage 

1.  One  card  signifying  end  of  voyage 
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TABLE  IV. 4. 2-4 

Suggested  Category  and  Status  Codes  for  the  CALSTAT  System 

Category 
At  Sea 

Waiting  Berth 
Working  Cargo 
Waiting  to  Sail 


Status 

Normal 

Abnormal 


Comment 

Used  to  explain 
what  happened 


TABLE  iy«  4,2-51  Current  CALSTAT  Category  and  status  Codes 


Category 

Discharging 

Loading 

Loading/Discharging 
Discharging/Loading 
No  Cargo  Operations 
Floating  Storage 
Maintenance 


Status  Comments 

Port  Security 

Cargo  Handling  Infrequently 

Ship  Deficiency  used 

Terminal  Deficiency 
Weather 

Awaiting  Cargo 
Labor  Problems 
Awaiting  Pilot 
Awaiting  Assignment 
Awaiting  Tow 
Awaiting  Weather 
Bunkering 
Overhaul 
Ship  Repair 
Ship  Upkeep 
Logistics 
Port  Practice 
Port  Security 
Shifting 
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will  be  to  reduce  the  volume  of  transactions  by  about 

75%. 

The  next  area  where  transactions  can  be  reduced 
in  volume  is  by  simplifying  the  input  data  for  the 
schedule  maintenance  section  of  CALSTAT.  The  attacking 
of  this  problem  is  closely  linked  to  the  improvement 
in  the  overall  format  of  data  input  to  the  system. 

Basically  all  input  to  the  system  is  designed  to  simplify 
the  programming  of  the  system  and  the  job  of  keypunching 
the  data.  As  a  result  of  this  the  volume  of  input 
characters  is  many  times  what  is  really  required  to  provide 
all  information,  all  of  the  remaining  information  only  serves 
to  simplify  programming.  The  best  way  to  eliminate  this 
redundant  data  input  is  again  to  install  a  micro  computer 
device  to  accept  input  in  as  simple  human  oriented 
fashion  possible  and  to  have  it  generate  the  card  images 
required  by  the  CALSTAT  program. 

As  currently  available  hardware  is  quite  sophisticated, 
the  editing  routines  that  could  be  added  to  these  front 
end  micro  processors  would  prevent  any  bad  input  from 
reaching  the  computer  in  Washington.  The  approach  will 

1)  eliminate  completely  any  paper  coding  sheets 

2)  eliminate  all  keypunching 

3)  eliminate  all  trasnaction  rejections  now 
occurring. 

While  the  study  did  not  encompass  any  consideration 
of  the  autodin  or  command  data  links,  it  is  thought  that 
any  system  producing  8  level  or  perhaps  5  level  punched 
paper  tape  could  input  data  via  these  channels  to  the 
computer  in  Washington  with  no  changes  in  existing 
hardware.  Table  IV.4.2-6  gives  an  implementable  hardware 
selection  and  cost  for  such  front  end  processors. 
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1.  Micro  Computer 

Horizon  Micro  Computer  32K  Memory 
1  Double  Density  Floppy  Disk 

2.  ADM  3ACRT  Terminal 

3.  ASR43  Teletype  Machine  with  8 
level  tape  perforator 


$2049.00 

849.00 

1000.00 


Total  Hardware  Cost  per  installation  $3898.00 

Software  Development  and  Installation  $10000.00 

(includes  travel  and  field  work  with 
area  command) 

Total  Cost  Prototype  CALSTAT  Front  End  $13898.00 


Cost  follow  on  installations  $3898.00 
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The  software  development  cost  could  be  kept  down 
to  a  total  of  $10,000  if  its  development  was  well  managed. 
It  is  our  basic  recommendation  that  a  pilot  front 
end  micro  processor  be  developed  and  installed  at  a  major 
area  command.  As  the  Atlantic  command  currently  seems 
to  have  the  greatest  difficulty  with  CALSTAT  system 
use,  the  installation  should  initially  be  there. 
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IV. 5  Booking  and  Cargo  Documentation 

MSC  contracts  with  commercial  carriers  and  with 
itself  to  carry  specific  shipments  by  making  bookings. 
Container  bookings  are  nearly  always  made  with  commercial 
carriers  and  break  bulk  bookings  primarily  with  MSC. 

For  an  individual  shipment,  the  booking  process 
starts  with  an  offering  (issued  by  MTMC )  and  ends  with 
a  clearance  order.  The  clearance  order  is  the  actual 
contract  between  the  carrier  and  the  government  for 
transportation  services  and  is  somewhat  analogous  to  a  bill 
of  lading.  Table  IV. 5-1  shows  the  component  tasks  of  the 
booking  process.  Figure  IV. 5-1  shows  the  overall  role  of 
the  booking  evolution  in  the  overall  clearance  order 
process  for  government  cargo. 

While  each  individual  transaction  is  usually  simple 
and  straightforward,  the  volume  of  transactions  makes 
booking  a  very  large  and  complicated  job.  Responsibility 
for  booking  is  held  by  the  Pacific  and  Atlantic  area 
commands.  Each  command  has  a  manual  system  to  perform  the 
clerical  work.  There  is  little  uniformity  between  them. 

Figures  IV.  5-2  to  IV.  5-4  qive  flow  diagrams  for 
the  booking  procedures  used  in  the  Pacific  area  command 
for  Government  Bill  of  Lading  (mostly  domestic)  cargo, 
international  carrier,  and  international  break  bulk 
movements  respectively.  Figures  IV. 5-5  to  iv.5-7  give 
the  same  for  the  Atlantic  command.  Appendix  3  gives 
samples  of  the  documenting  paperwork  for  each  unit. 

While  resembling  each  other  superficially,  the  two 
procedures  differ  greatly  in  the  operational  involvement 
of  the  shipping  company  itself.  In  the  procedure  used 
by  the  Pacific  command,  the  booking  staff  elects  and 
assigns  specific  consignments  to  carriers.  They  are 


TABLE  IV. 5-1 


-  Receive  offering 

-  Arrange  for  transportation  with  carrier  or  MSC 

-  Confirm  booking  to  MTMC  with  clearance  order 

-  Confirm  booking  to  carrier  with  clearance  order 

-  Maintain  advanced  header  file  in  unit  level 
booking  system 

-  Maintain  internal  records  in  MSC  area  command 
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-  Parific  Command 


FTflURE  IV. 5-2 


Container  Booking 
GBL  shipments 


FIGURE  IV. 5-3  Container  Booking  International  Shipments 


FIGURE  IV. 5-4  Container  Booking  -  Break  Bulk 


Note:  Planning  horizon  about  4  weeks. 
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governed  in  this  assignment  by  vessel  schedules,  rates 
offered,  and  statutory  constraints  on  the  maximum  market 
share  carried  by  the  low  rated  carrier.  With  some 
limits  on  its  flexibility,  the  carrier  can  reject  any 
particular  offering. 

The  Atlantic  command's  procedure,  on  the  other 
hand,  offers  a  group  of  boxes  to  the  low  rated  carrier. 
From  this  group,  the  carrier  selects  those  boxes  it 
wishes  to  carry.  The  culls  from  this  selection  are  then 
offered  the  second  rated  carrier,  etc. 
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It  ia  not  clear  which  method,  if  either,  results 
in  the  lowest  cost  to  the  Government.  The  Pacific's 
procedure  seems  more  businesslike,  whereas  the  Atlantic's 
procedure  seems  at  first  glance  somewhat  sloppy. 

The  Atlantic's  procedure  gives  the  low  rated  carrier 
the  opportunity  to  select  exactly  which  cargoes  it  does 
carry.  For  purely  technical  reasons,  the  low  rated 
carrier  should  select  the  heaviest  and  lightest  cargo, 
leaving  the  middle  range  for  his  competition.  This 
strategy  will  allow  him  better  use  military  cargo 
to  balance  out  the  mix  of  commercially  available.  This 
ability,  particularly  to  acquire  heavy  boxes,  expands 
the  low  rated  carrier's  ability  to  book  non-military 
commercial  cargo.  This  is  due  to  the  naval  architecture 
of  container  ships. 

As  the  cargo  offered  the  second  rated  carrier 
is  the  culls  of  the  first,  this  second  rated  carrier 
will  receive  a  mix  of  cargo  less  desirable  to  sail 
his  vessels  in  a  full  and  down  condition.  The  third  is 
worse  still. 

This  selection  process  should  create  a  situation 
where  there  is  a  greater  disparity  in  rates  between 
high  and  low  rated  carriers  on  the  East  Coast  than 
West.  The  low  rated  carrier  bidding  to  obtain  the 
advantage  of  the  possibility  of  expanded  commercial 
sales,  and  the  high  rated  carrier  reacting  to  decreased 
commercial  sales. 

Whether  or  not  this  situation  exists  factually 
should  be  investigated.  If  so,  a  study  should  be  made 
as  to  which  method  of  cargo  allocation  is  least  costly 
to  the  Government.  On  the  basis  of  these  studies,  the 
booking  procedures  in  both  the  Atlantic  and  Pacific 
commands  should  be  made  uniform  as  it  is  not  possible 
that  they  both  be  equally  effective. 
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The  second  area  where  the  area  commands  differ 
is  in  the  way  block  bookings  are  made.  Doth  commands 
accept  block  bookings  which  are,  in  effect,  reservations 
of  space  on  a  particular  voyage  made  before  the  exact 
discharge  port  is  known.  The  Pacific  command  frequently 
books  cargo  for  Korea  with  the  exact  ports  of  discharge  to 
be  nominated  when  the  cargo  is  tendered  to  the  carrier. 

The  Atlantic  command  is  faced  with  a  slightly 
more  complicated  situation  in  that  for  many  inland 
destinations  in  Germany,  both  Bremerhaven  and  Rotterdam, 
are  interchangeable  from  all  technical  points  of  view 
as  ports  of  discharge  from  the  vessel.  The  Atlantic 
command  therefore  developed  the  practice  of  booking 
cargo  to  the  inland  destination  in  Germany  without 
specifying  the  port  of  discharge,  this  in  theory 
being  left  to  the  discretion  of  the  steam  ship  company. 

This  procedure  creates  problems  when  the  shipment 
is,  in  fact,  made  because  the  shipper  must  nominate 
a  specific  port  of  discharge  to  make  the  TCMD .  Since 
the  clearance  order  for  block  booked  cargo  does  not 
give  its  port  of  discharge,  the  carrier  will 
unload  it  at  the  incorrect  port  should  his  commercial 
considerations  dictate.  This  creates  substantial  customs 
and  documentation  problems,  sometimes  delaying  shipments 
for  up  to  a  week. 

Discussions  surrounding  block  booking  have  no 
clear  end.  Clearly  it  is  a  practice  that  raises  MSC ' s 
cost  for  the  convenience  of  another  service.  The  common 
sense  value  of  the  convenience  is  small,  as  the 
justification  of  wanting  to  send  something  4,000  miles 
without  knowing  where  it  is  going  should  be  large  indeed. 
No  private  commercial  shipments  ever  are  made  with  such 
arrangements.  However,  if  the  cost  of  eliminating 
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block  booking  is  more  than  the  cost  of  the  occasional 
confusion  resulting,  then  the  practice  should  be 

continued. 

There  are  a  few  points  that  should  be  raised. 
First,  MSC  should  not  absorb  any  of  the  cost  of 
misrouted  cargo.  It  is  unlikely  that  the  shippers 
utilizing  block  booking  actually  know  its  cost,  and 
only  they  are  in  a  position  to  estimate  the  utility 
of  the  practice  to  the  DOD.  Without  a  bill  being 
rendered  by  MSC  to  them,  no  one  has  the  factual  cost 
data  required  to  evaluate  the  procedure. 

Second,  the  relative  lack  of  cooperativeness  of 
carriers  (if  literal  compliance  with  contracts  is 
uncooperative)  reveals  a  flaw  in  MSC  bidding  and  overall 
procurement  procedure  for  container  services.  The 
procedure  for  booking  cargo  gives  the  cargo  to  the 
carrier  offering  the  service  at  least  cost  to  the 
government.  Carriers  incurring  extra  charges  or  going 
out  of  their  way  to  provide  good  service  are  not 
preferred  and  no  objective  records  are  kept  by  MSC  to 
support  such  performance.  Thus,  there  is  no  reason 
for  a  carrier  to  do  anything  but  exactly  fulfill  the 
contract.  The  carrier  of  'misrouted'  block  booked 
cargo  could  easily  eliminate  the  problem  by  not  unloading 
cargo  at  Rotterdam  which  is  documented  for  Bremerhaven. 
There  is,  however,  no  reason  for  the  carrier  to  absorb 
extra  costs  for  the  benefit  of  MSC  and  hence  they  don't. 

Great  improvement  is  possible  in  the  area  of  the 
administration  of  cargo  bookings.  The  current  system, 
while  being  adequate  to  today's  current  limited  needs, 
could  not  deal  well  with  any  substantial  increase  in 
traffic  volume.  Additionally,  the  extreme  emphasis 
that  the  system  puts  on  manual  recordkeeping  is  wasteful 
of  manpower  and  exposes  MSC  to  needlessly  high  operating 
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costs.  The  two  largest  defects  of  the  current  system 
are  first  that  it  can  routinely  furnish  no  information 
concerning  the  quality  of  transportation  furnished  MSC 
and  it  is  not  truely  integrated  with  MILSTAMP  and  the 
unit  level  billing  system.  A  substantial  portion  of 
the  clerical  effort  required  for  cargo  booking  is  spent 
correcting  errors  in  the  information  available  to  the 
unit  level  billing  system. 

Considering  the  relatively  small  cost  and  straight¬ 
forward  development,  it  is  recommended  that  an  automated 
booking  system  be  developed.  The  system  should  be  a 
distributed  one  -  resident  on  a  micro  or  mini  computer 
located  at  each  area  command.  These  systems  should 
then  periodically  dump  their  files  to  MSC ' s  computer 
to  maintain  the  unit  level  billing  system  and  other 
pre-existing  business  software. 

Table  IV. 5-2  gives  the  major  goal  that  such  an 
implementation  should  have. 


TABLE  IV. 5-2  Goals  of  Booking  System 


-  Make  all  bookings  at  major  area  commands  in  an  automated 
fashion  at  least  cos'  to  Government  subject  to  pertinent 
constraints 

-  Ensure  accurate  commodity  description  on  GBL  shipments 

-  Maintain  records  of  all  other  booking  transactions 

-  Ensure  optimum  selec  ion  of  van  type  and  size 

-  Be  able  to  accommodate  a  five-fold  increase  in  activity 
in  a  two-month  period  with  no  decrease  in  system 
effectiveness 


-  Continually  monitor  quality  of  transportation  services 
provided  the  DOD  and  general  level  of  excellence 
of  system  operation.  As  part  of  this,  establish  system 
norms  for  satisfactory  performance. 


-  Improve  contract  administration  document  reconciliation 
procedures 

-  Provide  suitable  data  base  for  mana  [ement  inquiries 
and  system  evaluation 


-  Provide 
and  MSC 


comparative  information  bet  veen  commercial 
controlled  tonnage  utilizaton  for  specific  lifts 


-  Provide 
for  DOD 


information  on  cargo/container  capacity  location 
contingency  planning. 
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IV. 6  Interservice  Billing  Rates 


In  a  free  market  economy,  the  most  important 
pieces  of  information  required  to  manage  and  plan  operations 
are  the  prices  of  goods,  materials,  and  services  required 
to  accomplish  a  given  goal.  Any  type  of  cost  benefit 
analysis,  rate  of  return  calculation  is  not  possible  if 
both  the  costs  and  benefits  are  realistically  understood 
in  monetary  format.  Prices  set  by  the  market  are  the 
invisible  hand  which  guides  the  gree  enterprise  economy 
and  vastly  simplifies  planning. 

In  this  type  of  economy  any  form  of  price  control 
or  other  intervention  has  the  tendency  to  cause  uneconomic 
allocations  of  resources.  This  causes  greater  real  cost 
to  be  incurred  for  the  accomplishment  of  a  task  than  would 
be  made  in  an  environment  without  regulation  of  the  prices. 

Because  of  the  complicated  structure  of  freight  rates 
under  which  all  users  of  marine  transportation  obtain  such 
service,  it  is  a  wise,  organizational  decision  for  the  DOD , 
to  have  MSC  cope  with  commercial  payments  and  to  offer  a 
simplified  pricing  system  to  its  clients.  This  reduces 
overwhelmingly  administrative  cost  of  procuring  marine 
transportation  for  the  Defense  Department. 

However,  because  the  tariffs  charged  by  MSC  are, 
of  necessity,  simplifications  of  those  it  pays 
commercially,  they  are  good  examples  of  the  price 
controls  described  above.  They  will  inevitably  cause 
logistics  decisions  to  be  made  which  are  not  the  same 
ones  which  would  have  been  made  had  the  decision  maker  known 
the  true  costs  involved.  The  most  obvious  example  of 
this  within  MSC's  system  lies  in  the  intercoastal 
shipment  of  goods  to  and  from  Hawaii.  In  this  trade 
commercial  invoices  are  based  on  the  hundred  weight 
with  a  certain  minimum  charge  per  container.  Follow-on 
containers  of  the  same  shipment  have  the  minimum  charge 
waived.  As  such,  there  is  no  economic  gain  to  the  Government 
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to  utilize  the  cube  of  the  containers  above  the  level 
naturally  following  from  the  cargo's  weight.  MSC, 
however,  based  all  of  its  invoices  on  the  cargo's  volume 
without  consideration  of  its  weight.  This  information 
will  cause  shippers  to  expend  funds  stuffing  containers 
to  minimize  the  use  of  cube  to  a  level  beyond  that  which 
is  reasonable  from  the  carrier's  tariff.  These 
expenditures  are  wasted  as  they  bring  no  benefit  to 
the  Government  -  even  though  they  seem  efficient  on 
paper. 

The  interface  of  cargo  management  with  MSC ' s 
pricing  policy  are  large.  In  cases  like  the  above  when 
the  pricing  structure  does  not  cause  the  proper  action  by 
shippers,  then  there  must  be  explicit  management  inter¬ 
vention  by  MSC  if  the  Government  is  to  pay  the  lowest 
cost  for  ocean  transportation.  This  intervention  may  be 
made  more  difficult  when  the  situation  arises  that 
although  the  Government  pays  less  by  a  certain  treatment 
of  cargo,  the  shipper  is  in  fact  charged  more.  The  need 
for  this  type  of  management  involvement  clearly  decreases 
when  the  price  structure  more  clearly  dictates  the  actual 
costs  of  various  actions  by  shippers. 

The  stated  goal  of  MSC  rate  setting  apparatus  is  to 
annually  recover  the  cost  of  shipping  goods  from  the  client 
services.  To  do  this,  MSC  establishes  billing  rates  based 
on  cost  and  volume  forecasts,  publishes  these  rates  2 
years  in  advance,  and  then  collects  its  revenues  using 
these  rates  in  conjunction  with  the  unit  level  billing 
system.  A  more  general  statement  of  the  goals  of  the 
rate  setting  function  is  shown  in  Table  IX. 6-1. 

Figure  IV. 6-1  shows  the  general  methodology  used  at 
MSC  to  formulate  MSC's  prices  charged  to  shippers.  The 
prices  charged  affect  cargo  operations  management  in  the 
following  ways: 
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TABLE  IV . 6-1  Process:  Interservice  Billi 


nq  Rate  Setting 

Headquarters  Functions  Involves 


1. 

Establish  services  for  which  invoices 

rendered 

2. 

Establish  geographical  base  to  calculate 

invoices 

3  . 

Establish  cost  of  providing  service 

4. 

Forecast  volume  in  system 

5. 

Establish  prices 

6. 

investigate  sensitivity  to  changes  in 

ment 

environ- 

7  . 

Publish  tariff 

Goals  of  Function 

1.  Establish  services  for  which  invoices  rendered 

a.  Delineate  to  shippers  areas  where  MSC  wishes 
their  decisions  to  be  influenced  by 
transportation  costs 

b.  Determine  areas  where  subsidization  of 
high  cost  services  by  low  ones  is  contrary 
to  policy 

c.  Establish  metric  to  determine  how  much  of 
MSC's  resources  are  consumed  by  shipper 

d.  Determine  level  of  effort  expended  in 
writing  bills  and  detail  in  same 

e.  Determine  format  of  cost  information  avail¬ 
able  to  management 

2.  Establish  geographical  base  for  invoices 

a.  Determine  the  extent  to  which  shippers  have 
an  interest  in  routing  cargo 

b.  Determine  the  apparent  reasonableness  of 
rates  -  the  narrower  the  description  of 
geography,  the  more  commercial  pressures 
affect  a  given  route,  the  less  reasonable 
it  seems 


TABLE  IV. 6-1  (continued) 


c.  Determine  cross  substitution  of  routes 

3.  Establish  cost  of  providing  service 

a.  Provide  objective  justification  of  rates 

b.  Ensure  that  selected  prices  lead  to  satis¬ 
factory  financial  results 

4.  Forecast  volume  in  system 

a.  Establish  unit  costs  for  transportation 

a.  Indicate  areas  where 

5.  Establish  prices 

a.  Ensure  that  provision  of  service  gives 
no  long  run  gain  or  loss  to  NIF 

b.  Present  services  continuous  stabile 
prices  for  planning  -  i.e.  absorb 
uncertainty  in  transportation  costs  at  MSC 
level 

c.  Rationalize  prices  for  internal  military 
use 

6.  Investigate  sensitivity  of  system  to  changes 

in  environment 

a.  Clarify  magnitude  of  risk  taken  in  price 
setting 

b.  Question  assumptions  and  adequacy  of 
information  used  in  pricing  process 

7.  Publish  prices 

a.  Make  cost  of  transportation  known  to  users 
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FIGURE  IV. 6-1  Establishment  of  Interservice  Billing  Rate 


1.  Prices  are  the  best  vehicle  to  ensure  users 
of  services  use  them  optimally.  Areas  where 
prices  are  not  used  as  a  management  tool  will 
have  to  have  explicit  management  intervention 
to  ensure  proper  management  decisions. 

2.  Because  of  the  emphasis  the  process  of 
setting  the  freight  rate  puts  on  breaking 
even  at  specific  volumes,  substantial 
amounts  of  management  effort  is  required  to 
make  projections  of  volumes  shipped.  The 
accuracy  of  these  forecasts  is  the  most  important 
single  thing  which  affects  MSC ' s  operating 
results. 

Concerning  the  second  item,  it  is  a  matter  somewhat 
unrelated  to  cargo  management,  how  MSC  adjusts  its 
balance  with  the  Navy  Industrial  Fund.  However  the  current 
method  of  adjusting  freight  rates  causes  alternate  periods 
of  profits  and  losses  which  dispell  any  hope  of  understanding 
what  is  occurring  in  MSC ' s  operations  from  its  books. 
Additionally  it  places  a  large  burden  on  the  accuracy 
of  volume  forecasts.  These  forecasts  have  not  been  up 
to  the  standard  required  and  have  themselves  caused 
unpredictable  fluctuations  in  results.  The  minimum 
requirement  to  continue  the  current  policies  of  pricing 
is  to  improve  these  forecasts.  This  is  discussed 
elsewhere  in  the  report. 

The  fundamental  objection  to  the  pricing  policies 
of  MSC  is  that  their  stated  goal  or  recovering  the 
cost  of  the  service  from  shippers  is  too  narrow,  and 
is  unimaginatively  formulated  and  implemented.  For 
those  reasons,  MSC  fails  to  obtain  any  benefit  from 
prices  as  a  problem  solving  device. 

Appendix  I  gives  a  very  well  thought  out  example 
of  how  a  utility's  prices  were  set  to  manage  the  demand 


for  water  as  well  as  recover  the  utility's  operating 
cost.  An  approach  resembling  t,his  in  intent  should  be 
tried  at  MSC.  The  first  step  in  this  procedure  should 
be  the  establishment  of  additional  goals  of  the 
pricing  policy. 

The  next  step  is  to  revise  the  structure  of  MSC ' s 
tariffs  to  allow  the  new  billing  procedure  to  address 
these  issues.  The  intention  here  is  to  create  a  few 
simple  modifications  to  the  tariff  which  could  be  part 
of  a  revised  Worldwide  Cargo  Transportation  Costs  Guide 
(Fam  55-5)  and  put  in  the  hands  of  the  users  of  the 
service.  Unless  this  is  done,  the  exercise  will  not  have 
any  real  results  in  improving  MSC 1 s  operational  performance. 

The  last  step  is  to  test  the  new  tariff  through 
its  use,  first  at  one  medium  volume  facility  and  then 
at  a  high  volume  facility  prior  to  its  system  wide 
introduction.  This  will  smooth  out  any  problems  and  locate 
any  pathologies  in  the  tariff  itself. 

While  this  approach  may  involve  a  bit  of  liaison 
work  with  MTMC ,  it  has  the  potential  of  solving  a  large 
number  of  problems  within  the  system  with  a  very  small 
expenditure  of  resources. 
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IV. 7  Unit  Level  Billing  and  Invoice  Verification 

The  Unit  Level  Billing  System  is  a  comprehensive 
computer  system  designed  to  process  manifest  tapes 
furnished  by  MTMC  into  invoices  for  transportation  to 
shipping  services.  Additionally  the  system  deals  with 
error  corrections,  etc.  The  unit  level  billing  system 
is  currently  one  of  the  keystones  of  MSC's  management 
information  systems,  as  most  of  the  reports  available 
to  MSC's  management  either  come  directly  from  it  or 
are  printed  from  fiels  maintained  by  it. 

The  system  itself  is  run  by  the  controller's 
section  of  MSC  and  is  largely  beyond  the  scope  of  this 
study.  The  system  by  itself  seemingly  works  well  but 
is  handicapped  by  discrepancies  in  the  source  documentation 
(MTMC  manifest  tapes)  used  as  its  primary  data  base. 

The  system's  interfaces  with  MSC's  cargo  management 
system  are  extensive  and  making  these  interfaces  go  as 
smoothly  as  possible  should  be  a  goal  of  any  work  done 
on  cargo  management  at  MSC.  In  particular  any  work 
done  on  automated  cargo  booking  could  easily  be 
broadened  sufficiently  to  vastly  decrease  the  amount  of 
clerical  time  required  to  rectify  errors  in  the  manifest 
tapes . 

Table  IV. 7-1  gives  the  functions  and  general  goals 
of  the  unit  level  billing  system.  The  general  operation 
of  the  system  is  shown  in  Figure  IV. 7-1.  The  figure 
shows  the  three  areas  where  the  unit  level  billing 
system  routinely  interfaces  with  MSC's  cargo  booking 
system. 

An  improved  automated  cargo  booking  system  well 
interfaced  with  the  unit  level  billing  system  will 
improve  the  performance  of  the  unit  level  billing  system. 
Currently  the  float  is  receivables  for  the  Pacific  command 
runs  in  the  vicinity  of  28  million  dollars,  the  Oakland 
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TABLE  IV. 7-1 


Process;  Unit  Level  Billing 

Headquarters  Functions  Involved 

1.  Determine  monthly  services  rendered  to  shippers 

2.  Invoice  charges 

3.  Clarify  objections  to  invoice  (if  any) 

Goals  of  Function 

1.  Determine  monthly  services  rendered 

a.  Create  sum  of  all  known  individual  shipments 
for  extension  to  invoice 

b.  Correct  any  errors  known  prior  to  issuing 
invoices 

c.  Obtain  estimate  of  last  weeks  invoices 
due  (as  billing  and  accounting  period 
coincide) 

d.  Obtain  sum  of  all  special  services,  per 
diem  (now  detention,  etc.) 

e.  Determine  if  major  unbilled  charges  exist 
and  find,  if  so 

2.  Invoice  charges 

a.  Provide  to  paying  agency  charges  that  it  is 
expected  to  pay 

3.  Clarify  objections  to  invoice 

a.  Provide  support  and  justification  to 

protested  charges  and  correct  when  they  are 
incorrect 
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Functions  of  Advanced  Header 

Made  at  Booking 

1.  Allows  location  of  missing 
invoices 

2.  As  report  frequently 

. sorted  by  vessel  name 
allows  correction 

3.  Establishes  account 
for  booking  revenue 


office  being  responsible  for  about  12  million.  While 
much  of  this  float  just  stems  from  a  large  volume, 
a  substantial  portion  comes  from  difficulties  in  locating 
the  proper  party  to  send  the  invoices  to.  The  three 
basic  reasons  why  the  unit  level  billing  system  cannot 
on  occasions  issue  bills  are: 

1.  no  advanced  header  in  the  system  for  a  ship 
voyage 

2.  transmission  errors  in  submission  of 
manifest  tapes  via  autodin 

3.  multiple  consignments  per  container 

4.  incorrect  TAC  codes  on  the  ATCMD 

All  four  problems  could  be  remedied  using  an  automated 
booking  system.  A  reasonable  target  from  the  installation 
of  such  a  booking  system  is  the  reduction  of  float  due 
unbillable  revenue  by  50%. 


IV. 7.  1  Invoice  Verification 

Related  to  the  unit  level  billing  is  the  process 
of  carrier  invoice  verification.  This  represents 
a  large  volume  for  containerized  traffic.  In  fact,  a 
single  clearance  order  makes  two  sets  of  invoices. 

One  for  the  basic  freight  and  a  second  for  overseas 
linehaul,  drayage,  and  miscellaneous  charges.  The 
second  invoices  represent  about  12%  of  the  basic 
freight. 

As  the  basic  freight  invoice  is  very  simple,  and 
can  be  verified  only  by  the  knowledge  that  the  goods 
were  in  fact  put  on  the  vessel,  the  second  invoice 
requires  more  research  to  ensure  its  accuracy.  Figure 
IV. 7. 2-2  gives  zu  sample  worksheet  used  for  invoice 
verification  at  the  Pacific  command. 

Currently  the  Pacific  command  is  experimenting 
with  the  generation  of  this  worksheet  as  part  of  the 
development  of  the  finis  system.  Another  approach  would 
be  to  develop  such  a  worksheet  from  our  automated  booking 
system  which  would  have  the  similar  information  in  it. 

In  any  case  the  automated  generation  of  the  work¬ 
sheet  should  be  implemented  at  the  Atlantic  command. 
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V.  ACCOUNTING  SYSTEM 

A  description  of  management  information  requirements 
and  availability  would  be  incomplete  without  some  idea  of 
what  are  the  capabilities  of  the  accounting  system  of  the 
organization.  As  with  all  organizations,  MSC's  accounting 
system  is  one  of  the  principal  providors  of  information 
within  the  organization. 

While  developed  from  the  point  of  view  of 
stewardship  accounting,  the  system  does  not  appear  to 
provide  sufficient  operational  information  to  provide 
the  maximum  assistance  to  the  MSC  staff. 

This  is  a  common  characteristic  of  stewardship 
accounting  systems  as  their  goal  is  the  objective 
reporting  of  an  organization's  financial  condition  to 
outsiders.  These  outsiders  may  be  stockholders,  regulatory 
agencies,  or  in  MSC's  case,  the  Navy  Industrial  Fund 
and  the  Department  of  Defense.  Stewardship  accounting 
systems  also  have  the  goal  of  prevention  of  unauthorized 
use  of  organizational  assets. 

Stewardship  accounting  procedures,  being  organized 
towards  describing  the  organization  to  outsiders,  frequently 
do  not  support  management  sufficiently  and  often  organizations 
have  separate  cost  accounting  systems  to  fill  this  gap.  The 
principal  problem  with  a  stewardship  accounting  system 
is  its  results  are  highly  dependent  on  factors  beyond 
the  control  of  individuals  in  the  organization. 

With  the  exception  of  procurement  oriented  positions, 
managers  have  little  control  over  the  prices  of  items  they 
use,  but  only  on  the  physical  amount.  By  using  the  prices 
actually  paid  rather  than  prices  it  was  planned  to  pay, 
the  manager  cannot  always  know  if  he  is  effective  as  the 
fluctuations  in  factor  prices  many  times  are  in  excess 
of  the  maximum  impact  a  manager  can  have  if  he  does  a 
superb  job. 
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Secondly,  the  stewardship  accounting  system  is  blind 
to  increases  in  physical  volume  of  production.  And  a 
situation  that  was  satisfactory  at  one  level  of 
production  may  be  very  poor  if  actual  production  differs 
significantly  from  planned. 

Thirdly,  in  a  stewardship  accounting  system  accounts 
are  determined  by  the  nature  of  the  expense.  In  a  cost 
accounting  system  several  factors  determine  the  account 
structure.  They  are 

1.  nature  of  the  expense 

2.  who  is  responsible  for  the  expense 

3.  decision  determining  level  of  expense 

4 .  direction  of  response 

5.  whether  a  cost  is  fixed  or  variable. 

Setting  up  accounts  in  a  cost  accounting  system  is  a  very 
precise  job  which  determines  how  satisfactory  the  system 
is.  The  goal  is  of  course  to  try  to  ensure  that  only 
particular  decisions  of  one  decision  maker  affect  the 
balance  in  an  account.  The  assumption  being  that 

when  this  is  true,  the  decision  maker  is  much  better  able 
to  determine  the  results  of  his  decisions. 

Table  V-l  ‘  gives  rough  comparison  between  the  two 
approaches . 

Additionally,  emphasis  is  put  on  incremental 
revenues  and  costs  rather  than  on  gross  revenues  and 
costs. 

Because  of  the  system's  emphasis  of  cost 
accounting  on  variable  output,  it  has  an  item  known  as 
a  flexible  budget.  Basically  this  is  really  a  set  of 
fixed  budgets  for  a  given  set  of  production  volumes  - 
each  of  which  reflects  the  costs  that  are  reasonably 
necessary  to  attain  a  given  level  of  production. 
Additionally  there  is  a  planning  budget  for  use  by  the 
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Budgets  simple  -  b.  Budgets  complicated 

basically  target  for  and  intended  to  be 

each  account  somewhat  divorced 


steward  ship  accounting  system  which  is  the  one  point 
on  the  flexible  budget  which  is  thought  most  likely. 

The  planning  budget  need  not  agree  with  the 
flexible  budget.  For  example  when  volume  changes  there  will 
be  a  discrepancy  with  the  planned  budget  as  the  firm  is 
now  operating  in  a  different  environment,  while  there 
ideally  is  no  variance  from  the  flexible  budget  unless 
the  manager's  performance  is  at  variance  with  the  plan. 

Cost  accounting  is  based  on  a  'standard'  cost 
which  is  in  fact  the  planned  cost  for  each  factor  used 
in  production.  When  results  differ  from  the  plan,  there 
are  two  types  of  variances  -  quantity  variable,  and  price 
variance. 

The  quantity  variance  is  obtained  by  taking  the 
'standard'  cost  of  a  factor  of  production  and  charging 
an  account  for  the  actual  amount  consumed  times  its 
standard  cost  and  crediting  it  with  the  planned  amount 
times  the  standard  cost.  The  result  is  the  amount  the 
physical  resources  used  to  accomplish  a  task  differ 
from  the  planned  -  measured  in  monetary  terms  (but 
independent  in  price  fluctuations) .  The  price  variance 
is  the  actual  amount  of  the  asset  used  times  its 
actual  cost  minus  the  amount  used  times  its  standard  cost. 
This  indicates  how  much  the  operating  results  were  affected 
by  price  changes. 

This  approach  is  very  important  to  evaluation  of 
decisions  made  in  such  areas  as  fuel  consumption.  As 
fuel  prices  apparently  will  go  up  steadily  even  very 
successful  programs  to  manage  bunker  costs  result  in 
increased  fuel  charges  (albeit  much  less  than  they  would 
have  been) .  The  quantity  variance  from  a  cost  accounting 
system  is  probably  the  only  way  to  ascertain  the  combined 
effects  of  speed  reductions,  engineering  improvements,  and 
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decreased  fuel  quality  on  bunker  costs  in  a  way  which  is 
useful  in  evaluating  the  cists  of  obtaining  improvements. 

It  is  clear  that  from  this  sophisticated  point  of 
view  MSC  has  no  cost  accounting  system.  As  a  direct 
result  managers  do  not  receive  information  in  formats 
that  are  easy  to  digest  and  present  their  affect  on  MSC 
in  a  way  they  can  understand.  This  is  in  reality  the 
typical  situation  in  many  (or  most)  marine  organizations. 
While  being  an  area  where  real  improvements  is  possible, 
it  is  not  an  area  where  MSC's  performance  is  beneath  the 
general  industry  level. 

The  last  item  is  perhaps  the  most  important  as  it 
means  that  MSC  operating  management  frequently  is  making 
decisions  with  poor  quality  information.  At  MSC 
the  only  systemitized  routinely  available  information 
comes  from  either  the  unit  level  billing  system  or  from 
the  accounting  system.  Since  MSC  is  a  huge  organization, 
it  is  only  possible  to  use  the  volume  of  information  in 
the  accounting  system  on  an  exceptional  basis.  Since  the 
norm  at  MSC  is  supposed  to  be  break  even,  the  only 
exceptions  really  plausible  are  profits  and  losses. 

As  the  prices  are  set  by  general  average  costs  of 
system  operation,  decisions  made  on  financial  operating 
results  are  blind.  For  example,  nearly  everyone  at  MSC  is 
of  the  opinion  that  the  Ro-Ro  operation  with  the  Admiral 
Callahan  to  Europe  is  an  efficient,  well  run  "money  making" 
operation,  whereas  the  tricoast  break  bulk  operation  is  a 
"loser".  As  a  result,  management  attention  is  focused 
away  from  the  Callahan  to  the  break  bulk. 

Yet  the  largest  single  and  also  most  easily  approached 
area  where  MSC  can  save  money  is  in  the  bunkers  for  the 
Callahan.  Between  1  and  3  million  dollars  in  expenses  can 


be  saved  annually  on  this  vessel  and  yet  only  surface 
attempts  have  been  made  to  economically  operate  the  gas 
turbine  powered  vessel.  Table  V-2  shows  all  the  areas 
that  a  commercial  operator  approached  to  reduce  bunker 
charges  in  a  fleet  of  gas  turbine  powered  container  vessels 
prior  to  repowering  them  with  diesels  as  a  commercial 
operation  could  not  pay  the  fuel  bill.  The  only  reason 
why  this  has  not  occurred  at  MSC  is  that  all  financial 
results  from  the  Admiral  Callahan  show  voyage  profits. 

The  basic  reason  why  the  voyages  are  profitable 
is  not  that  the  vessel  is  efficient  (considering  its  large 
fuel  rate)  but  because  the  price  used  to  determine  its 
voyage  revenue  is  artificially  high.  This  is  because  it 
is  based  on  nn  average  of  MSC's  cost  per  ton  mile  to  ship 
break  bulk  cargo  in  its  entire  fleet.  As  the  Tricoast 
vessels  operate  on  very  long  routes,  they  are  responsible 
for  a  large  fraction  of  the  total  ton  miles  produced  by 
MSC's  break  bulk  fleet.  These  vessels  are  quite  costly 
to  operate  because  of  their  small  size  and  long  times 
in  port.  The  Callahan,  being  an  excellent  efficient  ship 
from  the  point  of  view  of  cargo  handling,  incurs  no  such 
charges. 

When  the  tariff  is  calculated,  a  large  fraction 
of  the  charges  due  to  the  technical  inefficiency  of  the 
Tricoast  vessels  is  added  to  the  freight  the  Callahan 
earns.  It  is  this  addition  that  is  partially  responsible 
for  the  profits  that  MSC  earns  on  this  route.  Yet 
because  this  artificial  profit  exists,  the  pressure  on 
management  to  reduce  the  Callahan's  fuel  bill  is 
substantially  reduced. 
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TABLE  V-2 


Steps  taken  to  improve  operating  results  of  gas  urbine 
powered  container ships: 


1.  new  port  side  propeller  (larger  diameter  and  developed 

area  ratio) 

2.  single  shaft  operation 

3.  improved  scheduling  utilizing  technical  characteristics 
of  gas  turbine  to  set  schedule  (best  speed  one  engine 
full  power  other  shut  down) 

4.  installation  Marisat  (ensure  vessel  actually  making 
speed  needed  for  schedule) 

5.  bunker  bonus  ($1 000/voyage)  if  bunker 
conservation  goals  met  (could  double 
captain's  income) 

6.  decrease  distillate  fuel  quality  used 

a.  distillate  service  fuel  MGT-4 

b.  installation  of  MGT-2  stating  system 

7.  burn  heavy  oil  (not  distilled) 
a.  installation  RFO  system 

-  onboard  washing  fuel 

-  varandium  inhibiter 

-  onboard  fuel  analysis  capability  mass 

8.  elimination  of  excess  ballast  sailing  at  minimum  draft 

9.  purchase  of  water  in  lieu  of  using  evaporator 
(allows  boiler  to  be  shut  down) 

10.  installation  of  exhaust  gas  boiler 

11.  substitution  of  medium  speed  diesel  for  gas 
turbine 


Fuel  economies  of  about  25-30%  were  obtained  prior  to 
gross  surgery  of  reengining.  Reengining  will  halve 
fuel  bill  for  vessel. 


FORECAST:  Volume  Projection 
for  the  Small  Business 


By  Leo  P.  Biese,  M.D. 


The  prediction  of  future  volume  Is  an  Important  manage¬ 
ment  tool  for  business.  A  multinational  corporation  may 
employ  a  staff  of  analysts  and  programmers  to  predict  future 
sales  to  the  highest  degree  of  accuracy  possible,  but  In  small 
businesses  forecasting  Is  no  less  Important. 

For  the  manufacturer,  the  projected  volume  governs  the 
procurement  of  raw  materials  and  parts,  personnel  re¬ 
quirements,  and  perhaps  capital  expenditures,  to  mention 
only  a  few  areas. 

For  the  retailer,  projection  Is  needed  to  anticipate  changes 
In  necessary  stocks,  as  well  as  cash  flow  and  staffing.  Even 
the  purely  service-oriented  business  can  make  good  use  of 
volume  projections. 

The  traditional  method  of  making  projection^  consists  of 
displaying  past  performance  as  a  Targe  graph  behind  the 
president's  desk.  The  analysis  and  subsequent  projection  Is 
then  made  by  taking  an  “eyeball  guesstimate.”  Depending 
upon  the  nature  of  the  past  data  and  upon  the  experience 
and  acumen  of  the  estimator,  the  guess  may  offer  varying 
degrees  of  accuracy. 

The  problem  Is  that  the  basic  underlying  trend  upon  which 
the  projection  Is  based  Is  often  hidden  In  a  background  of 
statistical  noise  generated  by  seasonal,  as  well  as  apparently 
random,  variations.  The  mathematical  analysis  of  time-series 
trends  Is  a  set  of  tools  to  reduce  this  noise  much  in  the  same 
way  that  electronic  signal  averaging  Is  used  to  extract  a  given 
signal  from  Its  background  noise. 

The  analysis  of  trends  has  no  inherent  unit  and  It  makes  no 
difference  if  we  are Talking  about  projecting  gross  sales  In 
dollars  or  actual  Items  sold.  The  material  In  this  article  Is  based 
on  the  author's  experience  In  anticipating  future  test  volume 
In  a  large  clinical  laboratory  setting,  but  It  Is  just  as  applicable 
to  the  anticipated  sales  of  a  widget  manufacturer.  The 
numbers  are  purely  that:  the  number  of  things  that  happen  at 
a  given  time.  •  The  algorithm  used  Is  one  method  of 
smoothing  the  data  to  recover  the  underlying  trend.  You 
could  just  as  easily  plug  In  building  permits,  town  popula¬ 
tions,  or  even  your  golf  score  over  the  years;  only  the  titles 
on  the  printout  change. 

PATTERNS  OF  GROWTH 

Growth  occurs  In  one,  or  a  combination,  of  three  basic 
patterns  (Figure  1).  In  LINEAR  growth,  the  rate  Is  constant 


|  Figure  1,  Patterns  of  Growth _ 

and  presents  no  analytical  problems,  since  It  can  easily  be 
projected  visually.  Unfortunately,  linear  growth  Is  rarely  sus¬ 
tained  except  for  short  periods  of  time  and  under  special  cir¬ 
cumstances.  The  usual  methods  of  volume  projection  often 
assume  linear  growth,  but  when  the  noise  due  to  volume 
fluctuations  Is  suppressed  by  various  smoothing  techniques, 


It  can  be  readily  shown  that  growth  was  linear  over  only  a 
short  period  of  time  and  any  projections  based  on  this  would 
be  very  mlsleadinq. 

In  EXPONENTIAL  growth,  the  rate  Is  constantly  increas¬ 
ing.  This  represents,  Tor  example,  the  desirable  situation 
when  every  satisfied  customer  brings  in  three  new  custom¬ 
ers.  Unfortunately  for  business,  this  pattern  Is  also  rarely  sus¬ 
tained  for  very  long. 

ASYMPTOTIC  decline  is  another  common  pattern  In 
which  growth  starts  out  briskly  (perhaps  In  a  linear  manner), 
but  the  rate  of  growth  slows  gradually,  even  though  the  total 
volume  keeps  Increasing,  as  the  market  becomes  saturated. 
This  represents  the  situation  where  "almost  everyone's  got 
one."  Identification  of  this  type  of  pattern  would  be  Impor¬ 
tant,  for  example,  to  determine  at  what  point  further  in¬ 
creases  In  sales  would  no  longer  make  It  worthwhile  to  con¬ 
tinue  manufacturing  the  product. 

SIGMOID  growth  represents  the  real  world.  Sigmoid,  or 
"S”-shaped  growth  is  actually  composed  of  parts  of  the 
other  three  types  of  growth.  It  is  the  most  common  represen¬ 
tation  because  it  reflects  the  external  events  that  influence 
growth.  A  new  product  Is  introduced  and  its  rapid  accep¬ 
tance  produces  a  period  of  exponential  growth  in  a  hungry 
market  (Figure  2).  _ 


Figure  2.  Representative  Compound  Growth.  This 
eould  be  approximated  only  by  multiple  short  period 
linear  curves. 

At  point  A,  the  curve  changes  direction  (called  an  Inflec¬ 
tion  point);  the  period  of  rapid  growth  Is  over  and  the  product 
then  enjoys  a  steady  period  of  linear  acceptance.  At  point  B 
the  curve  again  changes  and  the  product  enters  a  period  of 
asymptotic  decline  In  new  sales.  Point  B  may  represent 
market  saturation  or  external  events  such  as  product  obso¬ 
lescence  owing  to  new  technology,  overpricing,  the  Intro¬ 
duction  of  competition,  and  so  on. 

Asymptotic  curves  are  ones  that  keep  increasing  at  an  ever 
smaller  rate  so  that  they  approach,  but  never  gel  to,  1 00%; 
they  are  asymptotic  because  of  Barnum’s  rule  that  there  Is 
always  someone  out  there  who  needs/wanls  one. 

Actual  growth  curves  are  often  a  combination  of  a  series  of 
these  different  patterns.  High  inflation  rates  may  change 
linear  growth  Into  asymptotic  decline  only  to  approach  linear 
growth  once  again  as  interest  rates  come  down. 

Microcomputer  mainframe  sales  is  an  excellent  example  In 
which  the  full  sigmoid  curve  completed  itself  in  just  three 
years  with  the  Introduction  of  the  chips  and  saturation  of  the 
nobby  market,  but  is  now  (slowly)  repeating  that  same 
sigmoid  curve  with  the  acceptance  of  the  microcomputer  by 
the  small  business  community. 
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H  Is  this  type  of  compound  curve  fhit  Is  (be  most  difficult  to 
appreciate  visually  and  the  most  difficult  one  to  profett  over 
Iona  periods  of  time,  precisely  because  the  ahalyst  cannot 
predict  the  occurrences  of  outside  stimuli  and  their  affect  on 
volume.  Unfortunately,  no  computer  program  can  do  that. 
You  could  have  had  huge  amounts  of  sales  data  for  f  950 
and  never  predicted  the  results  of  the  advent  of  the  transistor 
nor  the  effects  of  Japanese  competition  a  decade  later.  Time- 
series  forecasting  can,  however,  go  a  long  way  towards 
reducing  the  errors  In  deciding  where  you  are  probably  go¬ 
ing  by  looking  at  where  you  have  been. 


SMOOTHING  TECHNIQUES 


A  fairly  typical  pattern  of  sales  Is  shown  In  Figure  3.  The 
underlying  growth  trend  Is  obscured  by  week  to  week  fluc¬ 
tuations.  About  all  we  can  tay«fpr;the  period  shown  Is  that 


Figure  3.  Unsmoothed,  Sfttglf  and  Double  Smooth 
Data  (Redrawn  after  Westlake) " 


“sales  are  up”  —  not  a  very  satisfactory  way  of  deciding  how , 
many  units  we  should  make/buy  for  the  coming  period.  ‘ 
There  may  also  be  significant  seasonal  trends  hidden  In  here, 
which  will  be  dismissed  later.  '  ,  4 

The  simplest  technique  to  reduce  random,  fluctuations 
would 'be  to  compreisi  the  units  of  volume  usid.'lf  the  unit 
volumes  were  great  enough,  we  could  plot  thousands  sold 
Instead  of  hundreds  sold,  effectively  rounding  off  t he  data.  It 
may  very  well  be,-  however,  that  such  a  crude  attempt  at 
smoothing  would  be  worthless,  since  we  ‘can’t  plan  on  the 
basis  of  thousands  of  units  because  the  components  are  too 
expensive.  It  Is  at  this  point  that  the  appropriate  mathematical 
techniques  can  be  helpful. .  / 

MOVING  AVERAGES  V  .  n  j|-V  '  , 

,=  In  -all'the  mathematical  techniques  ®f , smooth' fng,  we  use 
some  varldtloQ  to  taka  the  average  (setyveen  tvrtx  successive 
periods  and  weight  (f’c,  adust)  th|s  difference  In  some  man- 
.  ner  so  that  It  can  be  applied  to  therhext  following  period.  The 
1  difference  between  methods  lies  fn  how  we  derive  this  adjust¬ 
ment  and  how  heavily  we  apply  K.  As  will  be  shown  later,  we 
can  adjust  to  the  point  where  our  data  is  no  longer  significant 
because  It  no  longer  provides  the  Information  we  need. 

The  moving  average  Is  the  least  destructive'  of  the  smooth¬ 
ing  techniques.  It  Is  found  by  taking  (he  simple  average  of 
some  number  of  past  periods  and  using  that  as  the  prediction 
for  the  average  of  the  next  period^  flote  that  this  IS  not  the 
same  as  "simple  averaging"  because  It  Is  reapplied  with 
each  new  period  or  group  of  periods  and  hence  the  average 
Is  continually  changing. 

We  can,  for  example,  take  the  sales  data  per  month  for  the 
past  six  months,  average  ft,  and  use  this  averages  the 
prediction  for  the  m  -t  month.  In  this  specific  case:. 

actual  sales  Jan-June 

predicted  ave.  July  sales  ■  - 

6 

To  smooth  the  curve  over  many  periods,  we  simply  keep 
repeating  the  process  for  as  long  as  we  have  data;  the  average 
sales  for  Fcb.-July  becomes  the  predicted  sales  for  August. 


etc.  Three  Important  factors  are  at  work  here:  1 )  the  degree 
of  smoothing  depends  upon  the  number  of  periods  chosen, 
and  2)  the  periods  before  that  have  no  affect  on  the  smoothed 
curve.  At  the  same  time,  3)  the  ability  to  predict  change  Is 
Inversely  proportional  to  the  number  of  periods  chosen. 

To  put  It  another  way:  For  any  given  year,  the  closer  we 
select  the  data  Intervals  (monthly,  biweekly,  weekly)  the: 

1 .  smoother  the  curve  Is, 

2.  less  able  the  curve  Is  to  predict  short-term  changes,  and 

3.  greater  the  curve  is  In  predicting  long-term  (e.g.,  yearly) 
trends 

4.  predictions  for,  say,  August  are  based  on  actual  sales 
for  Feb. -July  and  are  not  Influenced  by  actual  sales  in 
January,  no  matter  how  high  or  low  they  were. 

The  effect  of  using  different  numbers  of  periods  for 
calculating  the  moving  average  Is  shown  in  Figure  4  where 
using  monthly  data  over  a  period  of  five  years  shows  a 
definite  seasonal  pattern  that  is  eliminated  by  using  weekly 
sales  data. 


Figure  4.  Effecte  of  Lots  ol  Periodic  Data  by  Smooth¬ 
ing  with  Weekly  Moving  Average  and  Monthly  Moving 
Average.  (Redrawn  after  Westlake) 


Greater  smoothing  can  be  obtained  by  repeating  the  pro¬ 
cess  a  second  or  even  a  third  time  on  the  previously  smoothed 
data,  bul-other  techniques  are  usually  more  appropriate.  In 
bdd/tlpn,  we  can  increase  the  ability  to  show  changes  in 
trends  (Inflection  points)  by  adding  the  difference  between 
.  the -first '  and  second  smoothing  .  .  .  back  to  the  first 
•  smoothing;  a  process  called  “double  moving  averaging." 

— xbnsjdbr  the  curves  In  Figure  3:  the  smoothed  curve 
*  .  (moving  average)  lags  behind  the  actual  data  by  a  period  of 
three  months  because  we  needed  the  first  three  months  to 
get  the  first  moving  average.  If  we  now  perform  a  second 
smoothing  by)  taking  a  moving  average  of  the  moving 
average,  this  new  curve  would  lag  the  first  curve  by  an  addi- 
_  tlonal  three'  months. 

MbW-  itfwe  took  the  difference  between  the  first  moving 
average  and  the  second  moving  average  and  added  It  back  to 
the  first,  some  of  the  lag  is  erased.  The  first  smoothing  is  un¬ 
affected,  but.  the  changes  (inflection  points)  which  were 
largely  suppressed  by  the  second  smoothing  are  enhanced! 
The  formulas  for  doing  this  are  given  as  remark  statements  in 
the  program  that  follows. 

EXPONENTIAL  SMOOTHING  , 

In  this  method  we  take  the  difference  between  the  actual  ’ 
volume  for  a  given  period  and  the  predicted  volume  for  the  | 
same  period  and  add  a  fixed  portion  (weighting  factor)  to  the  ) 
forecast  for  the  following  period.  In  this  manner  we  continu¬ 
ally  correct  the  curve  on  the  basis  ol  past  experience.  This  j 
could  be  viewed  as  a  kind  of  “self-correction"  forecast  which  I 
"learns"  by  Its  own  past  experience.  The  percentage  of  dif¬ 
ference  (weight)  remains  the  same,  but  unlike  the  moving 
average,  the  correction  applied  to  each  period  Is  influenced 
by  all  the  previous  points  in  the  database 

The  weighting  factor  can  be  anything  between  0  and  1 .  The 
smaller  the  value,  the  greater  the  smoothing  effect.  This  is  sub-  ; 
ject  to  the  same  limitations  discussed  above,  i  e  ,  the  smaller ; 
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lh<  weight  (actor,  the  greater  the  smoothing  and  the  less  sub- 
the  curve  Is  to  short-term  changes,  In  general,  weighting 
ort  of  about  .2-. 3  give  good  results,  but  several  should  be 
tried.  As  In  the  moving  average,  we  can  apply  the  process  a 
second  or  third  time.  Double  exponential  smoothing  Is  per¬ 
formed  similarly  to  double  moving  averaging,  and  Is  probably 
the  best  smoothing  procedure  available  (or  general  use.  This 
Is  die  method  used  In  the  program  to  follow. 

A  glance  at  the  program  calculations  will  serve  to  convince 
you  that  double  exponential  smoothing  of  a  monthly  five- 
year  sales  record  (60  points)  Is  an  excellent  reason  in  Itself 
nr  owning  a  micro,  since  doing  It  by  hand  would  result  In  the 
forecasting  period  being  over  by  the  time  the  calculations 
were  done.  A  few  additional  titles  and  form  feeds  and  you 
can  have  (he  annual  report  done  In  less  than  five  minutes. 


with  volumes  and  periods  adapted  for  tins  specific  purpose. 
The  volumes  are  In  equal  Increments  Her  I  ired  during  the  run 
For  biweekly  or  weekly  data,  only  .itmut  T  05  periods  can 
be  printed  on  14”  wide  paper,  while  36  monthly  periods 
print  out  at  Intervals  of  three  spaces  each.  The  vertical 
(column)  axis  Is  limited  to  about  52  lines,  and  you  must  set 
the  Interval  (II)  within  this  to  avoid  running  oil  the  paper. 

This  section  Is  presented  as  an  example  only.  The  reader 
must  lurnlsh  his  own  subroutines  for  significant  changes  (or 
data  outside  these  ranges.  □  Program  follow* 
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UNEAR  REGRESSION 

This  is  a  method  often  mentioned  for  projecting  future 
volume;  It  Is  brought  up  here  only  to  condemn  If.  As  we  have 
seen,  actual  growth  Is  very  rarely  linear  except  for  small 
periods  of  time  (months)  and  very  serious  errors  can  occur 
when  attempting  to  use  this  method  unless  very  elaborate 
statistical  tests  are  used  to  evaluate  the  “fit"  of  the  derived 
formula  to  the  observed  curve. 

SEASONAL  ADJUSTMENT 
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As  was  mentioned  above,  the  purpose  of  smoothing  tech¬ 
niques  Is  to  minimize  the  effects  of  noise  fluctuation  and 
show  the  underlying  growth  trends.  This  smoothing  affects 
not  only  the  pseudo-random  variations  In  volume,  but  sea¬ 
sonal  (periodic)  variations  as  well.  In  many  Instances  it  Is 
desirable  to  preserve  this  seasonal  Information  In  order  to 
refine  further  the  projection  process.  There  are  many  mathe¬ 
matical  techniques  for  recovering  periodic  Information,  but 
their  various  merits  will  not  be  discussed  here.  Fortunately, 
one  of  the  most  easily  understood  and  easiest  to  apply,  called 
seasonal  Indexing,  1$  quite  satisfactory  for  our  purposes 
A  Seasonal  Index  Is  constructed  by  first  performing  a  single 
moving  average  as  described  above,  usually  a  12-month 
moving  average,  since  we  want  to  use  the  least  destructive 
smoothing  procedure  and  so  preserve  the  maximum  seasonal 
Information.  The  unadjusted  Index  for  each  period  Is  then  the 
actual  volume  divided  by  the  predicted  volume: 

actual  volume  period  P 

raw  Index  P  +  1  -  - 

predicted  volume  period  P 

Next  we  And  the  medial  average  for  the  year  by  discarding  the 
highest  and  lowest  raw  Indexes  and  averaging  the  remaining 
values.  The  "adjusted"  seasonal  Index  Is  then  each  raw  Index 
minus  the  average  Index,  and  this  can  be  used  as  a  factor  to 
multiply  the  projected  volume  for  each  period.  Further  refine¬ 
ments  Include  various  weighting  techniques.  The  reader  is 
encouraged  to  consult  the  references  listed.  Seasonal  Index¬ 
ing  has  not  been  Incorporated  In  the  program  presented . 

ABOUT THE  PROGRAM 
The  program  Is  written  In  Microsoft  BASIC  4.1  running 
und«r  the  CP/M  operating  system.  The  program  is  Inter¬ 
active  with  a  floppy  disk  drive;  old  data  may  be  called  up  and 
added  to  at  any  time  or  viewed  and  then  corrected,  since  this 
Is  considered  essential  In  a  business  environment.  The  pro¬ 
gram  Is  reasonably  fast,  so  that  multiple  trial  runs  with  dif¬ 
ferent  smoothing  factors  can  be  accomplished;  it  takes  about 
flvt  minutes  for  a  complete  run  with  a  300  cps  printer.  Some 
error  traps  have  been  programmed,  but  no  effort  was  made 
to  make  these  complete. 

The  graphic  output  Is  modified  from  the  author’s  general¬ 
ized  program  module  GRAPH:  for  the  display  of  non-tormula 
X-Y  data.  The  horizontal  and  vertical  axis  has  been  changed 
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Rate-Setting  and  Billing 
for  Small  Utilities  r 


This  afticle  presents  the  develop¬ 
ment  and  implementation  of  a  package 
which  includes  billing  and  record  keep¬ 
ing  routines  for  a  small  utility,  in  this 
case  a  town  water  system.  We'll  see 
how  the  computer  assists  in  establish¬ 
ing  water  rates,  how  it  maintains  re¬ 
cords.  prepares  the  bills  and  provides 
statistical  data  to  monitor  the  distribu¬ 
tion  of  the  water.  The  modest  hardware 
requirement  can  be  imitated  using  al¬ 
most  any  microcomputer.  The  BASIC 
software,  with  the  possible  exception 
of  audio  tape  utilities,  can  be  used  di¬ 
rectly  on  any  system  with  an  8K  in- ' 
terpteter. 

■  The  water  system  in  question  is  oper¬ 
ated  by  the  town  of  Pa&slcy .  Virginia. 
Paris  ley  has  a  population  of  about  a 
thousand  people  and  a  prosperous  busi¬ 
ness  section  servicing  the  surrounding 
fund  area.  Water  is  drawn  from  several 
deep  wells  and  pumped  to  a  tower  for 
Storage.  Gravity  feeds  water  from  the 
tower  to  business  and  residential  cus¬ 
tomers.  Although  a  large  portion  of  the 
system  was  built  using  Federal  money, 
it  is  now  maintained  from  fees  and  town 
property  taxes. 

Historically,  these  fees  have  been  a 
flat  S9  per  household  per  quarter.  The 
result  was  that  Parksley  used  almost 
twice  as  much  water  per  capita  as  did 
similar  towns  with  metered  systems. 
Households  that  conserved  water  subsi¬ 
dized  the  wafer  wasters,  and  there  was 
no  incentive  to  repair  leaks.  Also,  the 
system's  total  capacity  was  nearly 
reached,  while  (he  need  for  new  con¬ 
nections  was  steadily  Increasing.  As  an 
alternative  to  expensive  captial 
improvements,  the  town  elected  to 
install  water  meters,  charge  customers 
by  the  gallon,  and  hope  that  consump¬ 
tion  would  be  forced  down. 

This  conversion  presents  two  prob¬ 
lems.  The  first  is  to  determine  a  rate 
schedule  that  will  achieve  an  adequate 
income.  The  current  solution  is  to  set 
the  minimum  rate  at  the  existing  $9  per 


quarter,  but  with  the  addition  of  a  com¬ 
puter  it  will  be  possible  to  further 
reward  conservation-minded  house¬ 
holds  without  jeopardizing  the  solven¬ 
cy  of  the  system.  The  second  problem 
is  the  actuat  preparation  of  the  bills. 
Meters  must  always  be  read  by  hand, 
but  manual  preparation  of  bills  has 
proved  to  be  time  consuming,  costly 
and  error  prone.  The  task  is  ideal  for 
automation,  but  people  tend  to  fear  that 
impersonal  and  inflexible  billing,  char¬ 
acteristic  of  large  utilities,  will  result. 
This  is  an  area  where  the  intimacy  and 
personal  control  possible  with  a  micro¬ 
computer  will  prove  to  be  a  convincing 
factor. 

In  addition  to  solving  these  prob¬ 
lems,  automation  will  provide  a  bonus. 
With  all  the  meter  readings  in  its  mem¬ 
ory,  the  computer  can  do  a  fairly  thor¬ 
ough  statistical  analysis.  Consequent¬ 
ly,  the  town  can  see  the  average  use  for 
residential  and  business  customers, 
along  with  the  deviations  from  month 
to  month.  The  town  will  have  a  good 
idea  what  range  of  use  can  be  expected 
at  various  times  of  the  year.  A  statisti- 

t  that  ration  by  David  Butin* 
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cally  significant  i'  .  asc  at  any  one 
meter  might  indie  a  leak  or  some 
other  problem  w  u  \  ater  use.  Finally, 
customers  who qu  i  ion  the  billing  pro¬ 
cedures  can  be  sh< >  n  exactly  how  their 
consumption  com  :es  with  that  of 
others  in  the  tow  n 

How  Much  Per  allon? 

Let’s  begin  h>  I  >king  at  the  tech¬ 
nique  used  to  est.i  sh  rates.  This  is 
basically  a  one-tn  program,  but  it 
might  be  used  aga  i  hould  use  patterns 
of  water  use  chanc  n  the  near  future. 
The  town  has  a  go  idea  of  what  re¬ 
venues  i(  needs  to  ^rate  the  system, 
and  knows  the  total  amount  of  water 
pumped  from  the  wells.  From  govern¬ 
ment  surveys,  we  i  n  also  determine 
how  much  water  a  i  pical  household 
should  use  and  how  ihc  price  of  water 
would  affect  that  use.  What  wc  need  is 
a  model,  a  set  of  equations  that  will 
accept  this  data  and  lind  the  optimum 
rate  scale. 

The  model  developed  here  is  the 
Monte  Carlo  type  1  hat  is.  it  generates 
its  own  random  population  based  on 


B«ir 


At 


use  TRcopy 


WITH  YOUR  LEVEL  It  TRS-IO* 


TftcwfT  la  a  raMMr  copy  lag  ayaimm  MM  1»U 

ym  IBK  tte  paar  computer  la  r*#dtng. 

tm  un  etncTTc  twt 

with  ik*  TRcoar  ay •!*-"*  you  can  Copy  any  TM- 
M  tati  I  II  r»«*rtt»  Ujt  wkrtk*r  It  la  reM  la 

laait  .»r  hi  mark  I  ur  fangM**1'’  You  caa  alan  ropy 
hu  ff»  rtH  ky  |*ofr*m*  and  you  m  copy  secern-* 
U*r  H  •»<■**. 

IN  CM  Ml  TVIBm 

Aa  I  hr  Imp*  la  k*l*t  loaM,  yo*  cm  fit  Ik* 
actual  oia  frwM  ik*  kfMuUm  **  ik* 

*«al  Ml  tk*  yraaraai.  T|»  ««  byW*  arc  «aplay*d 

-u  <m-  time.  AUCH  rka r  ■>  '•  r«  »rr  Ulaplaycil  oa  Ikr 
lirai  l<a*  •*#  k**a4»rln>  l  -  ••!*  I*  dtapLayrd  oa  Ik* 
In  Hare.  Da<  U«pl«y*rf  eaertly  aa  H 
la  U|M  HaMlif  m*iw«»r\  itinaa  a*dck*ck  reams. 

INinft  MMM 

«kft  TRcopy  you  «  a«  rtify  proprajua  ou  caa- 
Mh  lap**  vkkurt  writ*  AnauuMiailou  JktcauM 
you  cm  •■!  tk*  nkoam  .  ft  you  forget  V*  lakd  a 
lap*,  you  cm  aa*  TRcopy  «  tMaplay  ttotap*  *oul**aa 
awl  ikr  CMOdtc. 

Hfoft  CMMTTI  TINS 

Ullfc  TRcopy  you  ecu  ccrtly  kotk  (kcartfaal  tape 
Mi  tV  tape  ropico.  You  cm  aacfcc  cortala  tVa  your 
waHMar  rcaio  ikr  erlglMi  tapr  cocrcdly  Mi  tkat  It 
wave  kylc-loc-hyl*  coplco.  TRmpy  clao  couMa  ac 
H  reads  giving  you  tk*  wart  Iragtk  at  tk*  kale. 

RMi  UIONMI  YIN  PRMRMR 

Koa  yoa  cm  Make  katV.i-  roptea  af  your  vafoskfo 
prafTMio.  Many  thuc*  a  <  -•die  tkat  you  »ak*alU 
Uus  Vtlrr  tkaa  aa*  ik*  •  •  uiaaa  peoiaefi.  Tk* 
•rtglual  cm  tVa  V  V»-  ■»*  a  backup  la  cm#  tk* 
cupy  li  “  “ 


nii  CMWI  m  vwa  samuM 
ff  yaa  aro  la  tk*  aaRoorc  kuetuaea  you  cau  uaa 
TRcopy  V  Maka  taatoi  toyiw  at  your  pragr—  fir 


ika  tcatoi  «opi co  of  war  propr—  Mr 
Mtan.  TReopr  proMrea  mii Mm  lav 
Map*  tape*  tkat  era  aw 
RH  ky  Rt  acccMklcr  1 


•  flirted  t 
r  Ran. 


Mlfffl  f  Win  MTA 

«Rk  TRropy  jrtai  raa  « •  rimed  d 
aui  level  cod  rod  sad  you  •  nPltokottka  ooMputer 
I*  rcoJIap— ***0  M  your  .  taputor  dll  art. road  tV 
ids  ikr.wpk  re-rmnl  r**i  m-t«rtlOMf  la  tkf*  ooy  it 

la  pooalkl*  «*  red  aui  rtn  feuRyiapaoky  adfortlag 
da  latoiuc  cartrrt  Mill  v  «  IKK  tkat  tk*  ida  la 


HR|-rUCMtWI*IN 
TRcopy  laadauly  a  prwtieol  ail  my  ycoMaa.R 
lo  aiao  a  taaedadup  proprtd  *rt  Me  yea 

•rt.  tor  Ike  Rfd  tame,  cecodte  ids  aa  your  com¬ 
puter  l*  mid  R.  Aui  R*a  aa  almplc  aa  l-t-9. 
Jaot  toad,  vrrlp  aui  copy.  Taa  dll  aaw  kc  akle  to 


CuSi^iiaiiwMwarii  0095 


Data/Print 

•let  i'll  «  I'i  )  in  HI, I!  N  II  SHIli; 


CIRCLE  2« 


given  statistics,  thrfn  tries  various  rate 
schedules  and  compares  their  effects. 
We  don’t  really  know  how  many  peo¬ 
ple  live  in  each  house  in  Parksley  or 
how  much  water  they  use.  We  do 
know,  however,  what  percentage  of 
households  (on  a  regional  average) 

have  1,2,3 . people  and  we  know 

the  normal  range  of  water  use  for  a 
household  of  any  given  size.  We  also 
know,  from  data  published  by  the  U.S. 
Department  of  Commerce,  how  a 
change  in  a  water  bill  will  effect  con¬ 
sumption.  We  can't  predict  the  behav¬ 
ior  of  individuals,  but  we  can  be  fairly 
certain  about  the  average  effect  over  a 
population  the  size  of  Parksley's. 

Our  procedure,  therefore,  is  to  gen¬ 
erate  a  random  population  whose  water 
use  pattern  matches  that  expected  for  a 
town  of  1000  persons.  Next,  we  bill 
them  according  to  a  specific  schedule 
and  tee  what  the  effect  will  be  on  their 
consumption.  Bills  are  then  generated 
for  the  new  consumption  and  we  deter¬ 
mine  if  the  revenues  and  total  water  use 
meet  our  goals.  If  not,  the  schedule  is 
adjusted;  a  new  consumption  is  calcu¬ 
lated;  and  the  entire  process  is  repeated . 
After  several  iterations,  the  procedure 
produces  a  table  of  rates  consistent  with 
good  water  management  and  fiscal 
need. 

The  first  step  is  to  generate  the  popu¬ 
lation.  The  computer  does  this  using 
the  BASIC  random  number  function. 
The  first  set  of  numbers  assigns  the  size 
of  each  household.  About  3%  of  the 
possible  random  numbers  will  assign 
one  person  to  a  house;  50%w!ll  assign 
four  persons.  The  percentages  are  pro¬ 
vided  to  the  program  in  data  state¬ 
ments.  The  same  statements  contain  the 
normal  range  of  use  per  person  in 
households  of  each  given  size.  A  sec¬ 
ond  series  of  random  numbers  will  be 
used  to  select  a  specific  rate  of  con¬ 
sumption  within  this  range.  Different 
random  number  generators  wjll  pick 
different  populations,  and  none  may  be 
exactly  like  that  found  in  Parksley.  Pro¬ 
vided  that  our  statistics  are  good,  how¬ 
ever,  each  will  produce  almost  identi¬ 
cal  results  in  our  billing  model.  These 
results  demonstrate  the  power  of  the 
,  Monte  Carlo  technique. 

The  next  step  is  to  prepare  a  bill  for 
each  water  user  we  have  created.  For 
Parksley,  a  live-level  schedule  has 
been  selected  with  the  hope  that  it  will 
produce  enough  flexibility  to  control 
waste  without  overly  confusing  the  cus¬ 
tomers.  (The  local  electric  power  co-op 
also  uses  a  five-tier  schedule.)  The  cut¬ 
off  for  each  level  is  a  function  of  use 
and  is  determined  by  the  program.  The 
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approximately  1 00  customers  whose 
use  is  lower  than  one  standard  deviation 
below  the  mean  (see  the  accompanying 
box  on  normal  distributions)  pay  only 
the  minimum  connection  fee.  Con¬ 
sumption  within  each  standard  devia¬ 
tion  above  that  is  billed  at  a  successive¬ 
ly  higher  rate,  until  the  10%  of  the 
customers  whose  water  use  is  more 
than  two  standard  deviations  above  the 
mean  arc  paying  the  highest  rate. 
Within  each  level,  the  price  per  1000 
gallons  is  determined  by  an  equation  of 
the  form  Cl  +  N  *  C2.  N  is  the  number 
of  the  price  level  (from  0  to  4).  As  we 
will  see,  this  formula  allows  the  rate 
schedule  to  be  corrected  for  cither  low 
revenue  or  high  consumption. 


Many  businesses, 
including  small 
utilities,  often  must 
vary  rates  by  use. 
Computers  can 
simplify  calculations 
needed  to  insure 
equitable  rates. 


Finally,  we  can  use  the  bills  we  have 
just  generated  to  determine  what  the 
new  water  use  patterns  will  be.  Infor¬ 
mation  provided  in  data  statements 
allows  our  program  to  calculate  the 
consumption  each  household  should 
reach  within  a  few  billing  cycles.  The 
billing  algorithm  is  run  once  again  and 
the  resulting  revenue  is  compared  with 
that  needed  to  run  the  system.  If  too 
little  money  is  brought  in,  constant  Cl 
in  the  rate  is  increased.  If  too  much 
money  (say  a  10%  surplus)  is  gener¬ 
ated,  Cl  is  reduced,  lowering  prices 
across  the  board.  If  the  new  total  con¬ 
sumption  is  too  high,  constant  C2  is 
raised,  increasing  prices  for  heavy 
users.  The  program  now  returns  to  the 
original  consumption  data  and  calcu¬ 
lates  hills  using  the  new  schedule.  Once 
again  the  el  feet  of  the  bills  consump¬ 
tion  is  found  and  the  rate  schedule  is 
revised  accordingly.  The  procedure  is 
repeated  over  and over,  until  both  fiscal 
and  eonseiA  alum  criteria  are  met 
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Does  This  Apply  to  My  Business 

This  type  of  trade-off  analysts  should 
he  familiar  to  mmi  business  people.  If 
your  prices  are  high,  you  make  a  good 
profit  on  each  sale,  but  expect  few 
sales  If  your  prices  arc  low,  you  get 
more  sales,  but  less  profit  on  each.  The 
optimum  is  the  point  at  which  total  pro* 
fit  is  the  greatest.  Although  the  town 
only  needs  to  break  even,  the  problem 
is  similar.  A  rate  schedule  too  highly 
weighted  for  conservation  might 
reduce  revenue  below  that  needed  to 
run  the  system.  A  schedule  weighted 
too  lightly  might  allow  use  to  exceed 
the  system's  total  capacity.  Finally,  if 
the  overall  rate  structure  is  too  high ,  the 
citizens  may  revolt  and  vote  out  the 
town  officers  at  the  next  election. 

;  This  Monte  Carlo  model  can  be 
‘adapted  for  any  small  business  enter- 
, prise.  Market  surveys  will  supply  data 
j on  how  customers  will  react  to  various 
'price  levels.  Often  the  Federal  govem- 
I  merit  or  industry  groups  will  have  al- 
j  ready  published  this  work.  A  good 
i  manager  will  know  how  his  costs  will 
;  vary  with  production  or  purchase 
1  levels,  sales  volume,  warehousing, 
taxes  on  inventory  and  changes  in  the 
need  for  personnel  and  equipment. 
Given  this  data,  a  oomputer  model  will 
be  able  to  select  the  optimum  price  for  a 
product,  predict  demand  and  even 
show  how  altering  price  structure  could 
change  your  share  of  the  market  (per¬ 
haps  lowering  current  profits,  but  pro¬ 
viding  an  even  larger  return  in  the 
future). 

1 

!  The  Billing  Program 

The  rate  schedule  generated  with  the 
Monte  Carlo  model  becomes  one  of  the 
inputs  to  the  billing  routine.  The  other 
inputs  are  the  meter  readings  and  a  his¬ 
torical  data  file.  This  file  includes  last 
month's  readings  and  certain  statistical 
data  for.  each  meter.  The  new  readings 
are  entered  at  a  terminal  by  the  town 
secretary.  All  that  is  needed  from  the 
software  is  a  simple  prompting  routine 
and  some  checks  for  obvious  errors. 

The  historical  data  must  come  from 
mass  storage;  and  it's  hate  dial  micro¬ 
computers  most  often  fail  to  perform 
adequately  for  business  applications. 

Without  good  system  utilities,  it  is 
very  difficult  to  build  disk  or  tape  ft  lea 
that  will  cover  any  situation.  Because 
we  are  limiting  our  computer  system  to 
this  single  task;  however,  we  can 
handle  the  chore  with  an  inexpensive 
audio  tape  recorder  end  a  little  BASIC 
software. 

Haying  established  that  tape  will  be 
used,  w«  must  now  determine  what  in- 
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SPACE  WAR! 

TtS-tO  APPLE  II 


Real  time  graphic  SPACE  WAR  like  that  played  on  large 
computers  Is  available  for  the  TRS-80  and  the  APPLE  II  in 
machine  language.  Two  players  combat  in  spacr  while  orbiting 
the  sun  in  Individual  space  ships.  Each  ship  can  rotate  left  or  right, 
accelerate,  fire  up  to  five  missiles  at  a  time,  and  enter  hyperspace. 
The  program  has  five  levels,  for  beginner  to  advanced,  as  follows: 

MODE:  1  BEGINNER .  . No  floating  -  ships  move  like  tanks 

2  INTERMEDIATE .  Floating  -  like  real  space  ships 

3  ADVANCED . Adds  Sun's  gravity 

4  NO  EDGE  BOUNCE .  Ships  can  move  off  screen  edge 


S  REVERSE  GRAVITY . Sun  pushes  ships  and  missiles  away 


Available  for  16K  TRS-80  Level  I  and  Level  II  or  16K  APPLE  II. 
TRS-80  version  requires  no  additional  hardware  due  to  keyboard 
design.  APPLE  II  version  requires  hi-resolution  graphics  and  two 
four-button  consoles, complete  plans  for  building  your  ownincluded 


Please  specify  TRS-80  or 

APPLE  II. Send  $ 9.95  check 
or  money  order 
for  cassette 
tape  and 
manual 


Device  Oriented  Games,  Inc. 

P.O.  Box  400727P,  Dellas.  TX  75240 


All  orders  are  postage  paid 
Tents  residents  «u.1  5S  sales  tan 
‘TRS-80  is  a  trademark  ot 
Radio  Shack,  a  Tandy  Company 
'APPLE  II  it  a  trade  mirk 
ol  APPLE  Compilers 
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READ  THE  MAGAZINE 
THE  PROS  READ. 


For  over  20  years  DATAMATION  has 
been  (ht  magazine  for  the  data  processing 
professional.  Now  DATAMATION 
magazine  is  available  to  hobbiests,  busi- 
ncas  men,  accountants,  engineers,  pro¬ 
grammers  . . .  anyone  with  a  deep  curiosi¬ 
ty  about  the  real  world  of  data  process¬ 
ing. 

Written  by  the  data  processing  pro¬ 
fessional  for  the  data  processing  profes¬ 
sional,  DATAMATION  magazine's  arti¬ 
cles  cover  a  wide  range  of  subjects  . . . 
industry  trends,  “how  to  do  it  better* 
articles,  budgst  and  salary  surveys,  new 
com  put  sr  applications,  advanced  tech¬ 
nology,  new  products  and  services  si 
wsll  as  ■  monthly  department  on  person¬ 
al  computing. 

Whether  your  interest  in  computers  is 
for  fun  or  profit,  DATA  MATION  maga¬ 
zine  has  a  work!  of  information  for  you 
every  month  . . .  plus  sn  snnual  Special 


Edition,  the  Industry  Profile  featuring 
the  “DATAMATION  50"  -  the  top 
U.S.  DP  companies. 

TECHNICAL  PUBLISHING  COMPANY 
A  Dun  t  Brujltrft  Comptny 
35  Mason  St..  Qr».nwlcn  CT  06830 
(203)  861-5400 


( - 1 

FOR  A  ONE  YEAR  SUBSCRIPTION  | 
j  (IJ  ISSUES)  SEND  S.12.  | 

I  TO:  SUZANNE  A.  RYAN  | 

[  DATAMATION  magazine  • 

860  FIFTH  AVENUE  ’ 

NEW  YORK.  NY  10019 

Name  .  _ _ _ 

Address _ j 

[  City - j 

I  State/ Zip -  PC  I 


DRTHMHTION. 

magazine 

. ,  -  ■  -  ■ 
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formation  is  needed  on  ihe  file.  Cer¬ 
tainly  the  last  meter  reading  must  be 
included.  To  help  track  change*  in  con¬ 
sumption.  the  last  month'*  water  use 
and  (he  average  use  at  this  meter  will 
appear.  Additional  statistical  para¬ 
meter*  such  as  standard  deviation  may 
also  pro-,  helpful  in  predicting  use  pat¬ 
tern*.  Each  record  on  the  tape  will  be 
identified  by  a  unique  meter  number, 
and  also  by  the  name  and  address  of  the 
person  receiving  the  bill.  Reading  and 
updating  this  tape  involves  a  trade  off. 
Reading  the  entire  tape  before  doing 
any  processing  requires  a  lot  of  mem¬ 
ory.  This  method  is  often  the  only  al¬ 
ternative  with  the  primitive  hardware 
available  for  microprocesssor  systems. 
Adding  a  little  special  purpose  hard¬ 
ware,  however,  we  can  provide  our 
program  with  control  of  the  tape  re¬ 
corder  motor  and  allow  it  to  read  the  file 
one  record  at  a  time.  Unfortunately,  if 
each  reoerd  is  read  and  processed  indi¬ 
vidually  .  the  operator  will  spend  a  great 
deal  of  time  waiting  for  the  relatively 
slow  autlio  tape  to  enter  its  data. 

The  procedure  which  has  proven 
most  advantageous  in  this  application 
involves  software  motor  controf  and 
two  readings  of  the  tape  which  extract 
needed  data  without  the  operator  being 
present.  The  tape  is  fust  read  before 
any  new  data  are  entered.  The  system 
stores  the  meter  number,  the  previous 
reading  and  the  last  monthly  consump¬ 
tion.  The  other  data  are  ignored.  About 
6000  words  of  memory  are  required  for 
this  array.  As  the  operator  enters  new 
readings,  the  billing  routine  calculates 
the  number  of  gallons  used  and  com¬ 
pares  it  with  the  figure  for  the  previous 


month.  Unusual  change*  are  (lagged  so 
that  the  operator  may  check  for  input 
errors  or  make  notes  to  examine  the 
meter  location  for  problems. 

When  all  the  new  readings  have  been 
entered,  the  mean  and  standard  devia¬ 
tion  of  water  use  for  the  entire  town  are 
calculated.  These  figures  are  used  to 
measure  progress  toward  the  consump¬ 
tion  goal  and  to  assist  in  future  rate 
calculations.  They  may  also  be  used  to 
tell  individual  users  how  their  con¬ 
sumption  compares  to  that  of  their 
neighbors.  (Think  of  the  effect  of  re¬ 
ceiving  a  bill  telling  you  you're  using 
more  water  than  97%  of  your 
neighbors!) 

The  second  reading  of  the  tape  takes 
place  automatically.  A  single  record  is 
read  and  all  the  data  are  retained  in 
memory.  The  computer  now  prints  the 
bill  for  this  customer,  addressing  it  as 
shown  on  the  data  tape.  The  operator 
can  store  a  list  of  customer  name  and 
address  changes  before  the  process 
starts.  The  list  is  keyed  to  meter  num¬ 
bers  and  corrects  the  tape  as  the  bill 
writing  proceeds.  As  each  bill  is 
printed,  a  new  tape  is  written.  This  tape 
becomes  the  input  file  for  the  next 
month's  hilling  procedure. 

Because  a  relatively  slow  uudio  tape 
is  used  for  storage  and  a  very  slow 
KSR-35  teletype  is  used  for  printing, 
this  billing  procedure  is  a  lengthy  pro¬ 
cess.  The  system  has  proven  excep¬ 
tionally  reliable,  however  and  can  be 
run  unattended.  The  operator  keys  in 
the  new  readings  on  the  day  they  are 
collected,  sets  up  the  tapes  and  then 
leaves.  The  computer  runs  overnight, 
preparing  bills  and  making  a  new  tape. 


Hardware 

I'm  sure  that  most  data  processing 
managers  would  be  horrified  at  the 
prospect  of  using  such  equipment  to  do 
their  work.  From  the  standpoint  of  cost 
effectiveness,  however.  1  doubt  that 
they  can  match  it. 

The  hardware  consists  of  an  Ohio 
Scientific  Challenger  II  with  I2K 
words  of  user  memory  and  8K  Micro¬ 
soft  BASIC  in  ROM.  a  used  KSR-35 
Teletype  terminal,  two  Kansas  City 
standard  audio  cassette  recorders  and 
some  relays  for  motor  control.  The  en¬ 
tire  package  costs  less  than  $1500.  Ad¬ 
ditions  like  disk  drives  and  a  high  speed 
printer  would  be  nice,  but  they  are 
clearly  not  necessary  and  may  contri¬ 
bute  to  the  user’s  fear  of  the  computer. 

Overcoming  this  fear  is  one  of  the 
most  important  functions  of  the  per¬ 
sonal  computer.  Many  potential  busi¬ 
ness  applications  users  have  no  ex¬ 
perience  with  data  processing,  and  out 
of  ignorance,  distrust  the  computer. 

The  Parksley  water  billing  system 
shows  what  can  be  done  to  encourage 
new  users.  The  same  hardware  could 
just  as  easily  perform  inventory  or 
general  ledger  operations.  Alternately, 
any  other  hardware  configuration  (for 
example,  your  personal  system)  could 
do  this  job.  The  key  to  success  is  the 
development  of  software  geared  direct¬ 
ly  to  the  user's  application.  With  this 
power  available,  a  business  person 
faced  with  paying  tens  of  thousands  of 
dollars  for  a  general  purpose  minicom¬ 
puter  will  be  very  interested  in  a  custom 
tailored  micro  costing  much,  much 
less. 


The  Normal  Distribution 


Operation  of  the  Monte  Carlo  model 
relies  not  on  knowing  about  a  specific 
group  of  people,  but  on  the  fact  that  we 
can  know  how  people  behave  in  gener¬ 
al.  They  are  describ  d  to  the  computer 
in  term*  of  statistics.  Forexamplc.  50% 
of  all  households  have  four  people,  and 
the  average  daily  water  use  is  120  gal¬ 
lons  per  person! 

In  building  a  sample  population, 
however,  we  must  know  more  than  just 
the  average.  We  must  know  if  all  the 
element*  of  »nir  pollution  should  he 
close  to  the  average,  or  if  they  should 
be  scattered  widely.  Perhaps  a  large 
number  just  below  the  average  should 
be  balanced  by  a  lew  who  are  fur  above 


it.  This  kind  of  information  is  supplied 
by  a  statistical  distribution. 

The  distribution  most  commonly 
used  is  called  simply  the  normal  distri¬ 
bution.  It  characterizes  almost  any  type 
of  measurement ,  from  test  scores  to  the 
value  of  resistors  to  the  water  use  of  a 
community.  Theoretically,  the  normal 
distribution  appears  as  the  bell-shaped 
curve  shown  in  Figure  I .  The  majority 
of  the  population  will  be  grouped  at  the 
center,  near  the  average  or  mean.  As 
you  leave  the  center  in  cither  direction 
you  find  fewer  and  fewer  samples. 

Just'how  closely  the  samples  group 
around  the  mean  is  called  the  central 
tendency.  In  a  normal  distribution,  the 


measure  of  central  tendency  is  called 
the  standard  deviation:  68%  of  a  normal 
population  falls  within  one  standard 
deviation  of  the  mean,  34%  above  and 
34%  below.  Another  28%  lie  between 
one  and  two  standard  deviations,  and 
most  of  the  remaining  14%  lie  between 
two  and  three.  In  each  case,  half  are 
above  and  half  are  below  the  mean. 

Suppose  we  know,  forexamplc.  that 
(he  mean  test  grade  in  a  class  of  50 
pupils  was  85%  and  that  the  standard 
deviation  was  5%  Wc  can  be  fairly 
certain  that  17  of  the  grades  fell  bet¬ 
ween  85  and  90.  and  that  1 7  more  were 
between  80  and  85.  It  is  unlikely,  al¬ 
though  not  impossible,  that  more  than 
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one  pupil  scored  belter  than  95.  Wc  can 
also  predict  how  many  armies  fell  bet¬ 
ween  any  two  limits.  All  these  calcula¬ 
tions  are  taken  from  the  mean,  standard 
deviation  and  the  mathematical  defini¬ 
tion  of  the  normal  distribution. 

The  mean  and  standard  deviation  are 
calculated  from  teal  data  such  as  census 
surveys  or  (in  other  applications)  sam¬ 
ples  of  a  product.  Often  only  these  sta¬ 
tistical  parameters,  and  not  the  original 
data,  are  available.  Using  tables  or 
equations  that  describe  the  distribution, 
however,  we  can  create  a  new  model 
population  that  will  behave  in  approxi¬ 
mately  the  same  manner  as  the  original. 
Thus,  we  can  determine  how  a  town 
will  behave  without  ever  meeting  its 
inhabitants. 


M  b  the  mean  or  everage.  S  Is  the  standard  deviation.  The  height  of  the  curve  represents  the 
probability  of  finding  element  of  the  population  with  the  given  value. 


Controlling  Audio  Tape  From  BASIC 


The  relatively  low  speed  of  the  audio 
tape  used  for  mass  storage  in  the  water 
billing  system  makes  manual  control  of 
the  tape  drives  impractical.  If  an  opera¬ 
tor  were  required  to  turn  the  recorders 
on  and  off  for  each  record,  any  savings 
which  might  be  realized  through  auto¬ 
mation  would  quickly  be  lost.  It  is 
necessary,  therefore,  to  provide  com¬ 
puter  control.  Fortunately  most  quality 
cassette  recorders  have  a  remote  on/off 
capability.  Our  software  only  needs  ac¬ 


cess  to  the  switch. 

The  Ohio  Scientific  430  I/O  board 
which  provides  the  audio  tape  port  in 
this  system  has  several  unused  output 
lines  which  can  perform  the  switch 
function.  High  order  address  lines  are 
decoded  to  activate  the  board.  The. 
three  low  order  address  lines  are  demul¬ 
tiplexed  with  the  Read/Write  line  to 
produce  16  lines  which  strobe  (go 
briefly  from  the  zero  to  one  level)  when 
the  correct  memory  location  is  ac¬ 


cessed.  Thus.  PEEK  and  POKE  com¬ 
mands  in  BASIC  will  activate  one  of  the 
strobe  lines. 

Two  flip-flops  are  added  to  latch 
these  strobes.  Accessing  memory  loca¬ 
tion  DION  or  D20N  causes  the  corres¬ 
ponding  latch  to  be  set.  Accessing 
DOFF  causes  the  corresponding  Jatch 
to  be  set.  Accessing  DOFF  resets  both 
latches .  The  latched  outputs  dri  vc  small 
relays  which  actually  control  the  cur¬ 
rent  to  the  tape  recorders. 


File  Structure 


Producing  a  computer  ay  item  for  a 
specific  application  such  as  water  bil¬ 
ling  requires  more  than  choosing  a 
computer  and  writing  some  BASIC 
software.  Careful  consideration  must 
j  be  given  to  the  format  in  which  data  are 
stored.  You,  as  me  system  analyst, 
must  decide  which  data  to  save,  the 
number  of  digita  to  present,  the  units  to 
t.  use.  and  whether  to  store  numeric 
values  as  string*  of  ASCII  characters,  as 
binary  numbers  or  in  BASIC  floating 
'  point  representation.  In  many  cases  you 
'  j  must  make  a  trade  off  between  an  ef- 
(  ficient  file  structure  and  the  amount  of 
•  money  you're  willing  to  invest  in  mass 
storage  devices  for  your  system. 

Data  for  the  water  billing  system  are 
stored  in  a  single  tape  file.  The  file 
contains  a  series  of  records.  Each  rec¬ 
ord  begins  with  an  SOT  (start  of  text) 
character  and  contains  four  field  of 
data.  (See  Figure  2 . )  The  Helds  are 


separated  by  a  carriage  return  and  line 
fere).  Because  data  are  accessed  se¬ 
quentially  (one  character  at  a  time)  and 
because  special  characters  are  used  as 
delimiters,  the  data  fields  may  be  of 
variable  length.  Only  necessary  charac¬ 
ters  are  included,  producing  the  short¬ 
est  records.  This  method  is  of  consider¬ 
able  importance  when  slow  mass  stor¬ 
age  such  as  audio  tape  is  used. 


The  first  of  the  four  data  fields  con¬ 
tains  four  numeric  values  separated  by 
commas.  These  values  are  all  integers 
and  will  fit  nicely  in  the  six  significant 
figure  accuracy  of  the  Microsoft 
BASIC.  The  first  value  is  the  meter 
number  and  serves  to  identity  the  rec¬ 
ord.  The  second  is  the  last  meter  read¬ 
ing  (gallons*  10);  the  third  is  the  pre¬ 
vious  usage  (gallons);  and  the  last  is  the 


Sequential  file  hoW*  meter  reading  and  name  and  addrrw  of  owner. 
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weighted  average  of  all  previous  uses. 
Thi'  teld  it  read  aa  a  string  of  charac¬ 
ters  nd  then  converted  to  numeric 
form  Using  direct  binary  integers 
would  save  file  space,  but  a  special 
routine  would  be  required  to  convert 
the  numbers  to  BASIC  floating  point 
representation.  BASIC  already  has  a 


function  VAL(X),  to  convert  from 
string  notation. 

The  other  three  fields  remain  as 
character  data.  Field  2  contains  the 
name  of  the  person  receiving  the  bill. 
Fields  3  and  4  contain  the  street  and 
city/state/ZIP  addresses  respectively. 
If  random  access  Tiles  had  been  used 


(e.g. .  on  noppy  ui>* >,  UiC  iwin  »i.- 
address  data  might  have  heen  stored 
separately  from  the  meter  data,  allow¬ 
ing  each  file  to  be  updated  independent¬ 
ly.  The  use  of  sequential  access,  how¬ 
ever,  dictated  the  combined  format  as 
most  effective.  The  file  structure  had  to 
be  designed  around  hardware  selection. 


Program  1  -  Setting  the  Rate  Schedule 


Run 
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190  Phi** “LESS  TRAP *{M»B)alOOOaftALLOftf  •  S*A«(M-«1 
HO  FOR  10  t 

ISO  FRItl  Ifttl CRPfl •! l*#l*IOil*IO*f 0  Iftll ERPlftJ >*100) *10"  ADD  S*A»MR) 

III  FBI  Of  1  FSB  1000  BALL  Oft  I** 

I  go  Hit 

1*9  FIIIT'RRII  fH*P*|«tMftP<4tfl«fOO>pjO"A&9  S*AftlM*PCft  1000  OALLOIS* 
l«l  HOF 

l  *4  «** 

I  11  MRU  •••••*M*»44M»#MM4M»*44*«*4M»* 

<10  "I*  (Ml  S*h«4TI«C 

-a*  d*1A  t AhLsi  HOLD  PlHCCBT  O'  FOFllLATIOft  VJTN  ft  FCRSOftS/f AMILT 
.  i  a  »t"  'diLdOaJ  »  T  UFFA*  HP  LVftFA  0*11*  dll  FEB  FEBSOft 
.  -  d»la  1,14,1  '  , I 1,0,  HO, *1.40, no, 41,40. 194,97,90, lift, 100,40,110 
II  F* 1  |M  Id  MHiAd  d <  1  »,UL<I  >,tW<l  HhiRf 

94  *+■  Ml  T«  * 

,4  »••*#»  l*-»BU 

404  'f*  3*1  Tftft 

,»>  |r  tafwf  ThE*  ftlif  J 

.*9  *|A  Off  F9MILT  HU 

.04  Rl»W 

*  10  IIIHMJHI 

*|4  Ml  d-»  -■•dJahfttft 
m|  Ald>»  >  j  >iji«OLOHaRftlH|H**0/IOOO«d 

Ml  10  MBBIO0  Id. 44 

HI  MfO«M 
1  19  I  ><*<  1  > 

•4  4M*  I 

•a  BOO  «M  latuiUi 
IN  «H# 

iao  ONBBRftt  l4*|ftf!«B 

#00  •<ftil«(Nd*N«NI/lF*|M 

,«»  SilFl  »#  JL •  T  |  ii  40*0*  tMlti  MB  BCCft  CftCATCO* 

Mi  Ml  or  rofH  M4f  «*T •  I OOft*OA LLftftS  FIB  MOftTH* 


This  routine  finds  a  rate  scale  which  should  cause  total  water 
consumption  to  be  reduced  to  the  target  level  while  insuring 
that  revenues  will  be  adequate  to  operate  the  water  works  A 
Monte  Carlo  model  creates  a  user  population  based  on  the 
population  characteristic  of  the  town  and  US.  Department  of 
Commerce  statistics  on  residential  water  consumption.  Bills 
arc  calculated  using  a  proposed  rate  scale.  The  probable 
effect  of  increased  bills  is  then  computed  and  a  new  total 
consumption  and  total  revenue  are  calculated.  If  either  con¬ 
sumption  or  revenue  do  not  meet  the  set  criteria,  the  rate 
schedule  is  adjusted  and  the  bill/effcct/bill/tesi  procedure  is 
repeated. 

A  similar  technique  can  be  appl  icd  to  marketing  or  produc¬ 
tion  problems,  but  the  user  should  be  careful.  This  interactive 
technique  may  not  converge  on  a  solution  when  two  variables 
are  adjusted  independently  as  in  this  program.  It  is  important 
to  have  some  insight  into  the  problem  and  design  a  correction 
(i.e. .  change  in  rate  schedule)  compatible  with  its  effect  tie., 
change  in  consumption).  The  equation  used  here  cannot  be 
considered  general,  but  are  designed  to  insure  convergence 
to  a  reasonable  solution. 


419  FR|»T*STA»DAMD  OEVJATjOft  s*Sl-!900 
410  RETURN 
410  HEM 

440  REM  . . . . 

«MI  NEM  9ILLIH0  SUBROUTINE 

4«t  REM  CALCULATE  RILL  'OR  EACH  MCTC*  MSCO  Oft  PROPOSED  SCHEDULE 

470  SMOfUMO 

ago  'OR  Ml  TO  F 

499  ftUMAftCN-SJ 

4>1  UT*UTvU<M 

900  f MlftTl  tUC!  MMJ/8M1 

ltd  l'  SMiO  40T0  419 

111  S**-l 

910  IF  SI-4  THE*  SI (4 
910  ilMd(l)-R»« 

ICO  IMSI-t 
111  ft*St-l 

yrO  |F  ’SI *0  THiN  ft <  lit- < 1 ) *U 1 t rOOTO  1)9 
ISO  •m«{M*f«<A»tl»A> 

990  UllUI-S 
<09  40 TO  944 
<io  gT»r«*(i> 

4111  SENT  1  . 

*20  RETURN 
EiO  -EM 

fOO  MEM  EFFECT  3U»«N0U1|ftE 

*01  HIM  EFFECT  OF  MI0M1M  ft  ILL  HAS  THREE  f-CTOMf 

*10  ftiMlfttti 

*10  FUR  Ml  TO  f 

*40  UifJMUfM 

*11  bt  IIIA'D 

*41  MEN  IS1  FACTUM  IS  IftCRIASf  |ft  FILL 
f<9  NEM  CURREftT  RILL  J#  1  DOLLARS  FEN  MONTH 

no  j««(i>-i 

**>  |F  Uft-aO  OuTu  AiOl  REM  LUH*«  Hitt  •  -'#**1  R*l»k  CDti.mt  m« 

**«  RIM  SftB  FACTUM  IS  F01EMTIAL  'UR  UiLREaU 

T|0  JUtU<n/V<M-UL<V(l  n-14/1000 

T90  REM  1R0  'ACTUM  IS  HA ROOM  AftD  SCAllRl 

190  -F»U*RDft«l>>«.l 

410  OUiDW«0B*QF 

•  20  JUMd(H*W 

•24  TEITiULtVll>mO/lOOO*vtl  ) 

111  IF  U(l>-nST  THEN  FRlNT'-'tiUtl  IsUST 
110  NEXT  I 
440  hETUm* 


Program  2  -  Billing  Routine 


Nl*#  *MPUl»U  M.llfl 
aju  btiri  hi 

RtWfc  *  11*94 

*»miri7  mm 

MUk  t  11*71 

DHH 

iMUIUH  vAT*  TN*.  IbfWH  W,1»7| 

IlUl  II N  l*A4  19*#  i!0  9 tV  0 
.|UH(  *  Mik  on  **3*411 

*4 ft*  If  | 

it  T*P4  I  MT  Tv  lUMt  «*UM  TCI 
J«H  •1**1  dJ*t  *4lTRrU  II,  1*71 
IRPJT  t*M  (M  0*1  VC  nr 
Ni7k.ll  1**4  M  3*lVl  140 
«4*4Tt  Ttl 


IN*  WlU  MAVKt 
NMAtLtf,  «  11*21 
AlffiWiA  10,19*1 


lttf«<l  *.  NUN 
10*  UST  ClUIVUM 

nm  cocim,  m  if io i 


m  N10  11**4  •UIIN  1**474  to  1*474* 

MUSI  N(fU1  U.M  0«  0*  OtfOK  OCT0MR  II,  19*4 

TNI*  IIU  440  rft<PA*CB  IT  C«#iT(* 

«Jt  0l«l  MT  Of  limtll  TO  A  *f*4M  AT.  II9-*0»0. 
lb  IMO  MTU  IO*  MHfAl  V4CA4 


TNI  «1b  4UVICL 
/U«*UT,  «*  M«*l 
«t*l«4»Ch  10,1979 


mlpncr  p.  smtH 
104  UST  CUftIVICN 
17*1*  COU III#  PA  1 440 1 


/0k  MTU  f  1*71  AUOU'l  41*947  70  01945* 

UU,(  XINJT  92.00  ■'  OK  •CPORt  OCTOOIk  SI,  1911 


UU  »RL  «M  PBlPAAU  09  C 009 111 II 

Jit  »*mt  Ml  *4  ••PQRtfP  to  A  PtRSO*  at  449-9040. 

|4<  Lbtf  IA1II  fa*  cani/al  Mill 


This  program  computes  and  prims  the  bills  for  over  200 
residential  and  commercial  water  meters.  All  data  are  con¬ 
tained  in  a  single  sequential  file  on  audio  cassettes.  The  file  is 
updated  by  making  a  new  copy. 

The  program  begins  by  reading  the  entire  file.  Next,  the 
operator  is  prompted  to  enter  the  new  meter  readings.  A 
check  insures  that  the  data  are  at  least  reasonable.  When  all 
new  readings  are  entered,  the  operator  may  store  address 
changes  for  use  when  the  updated  file  is  written.  The  updates 
occur  as  the  file  is  read  again,  this  time  record  by  record. 
With  each  read,  a  fee  is  calculated,  a  bill  is  printed,  and  a  new 
record  is  written.  Finally,  the  operator  may  add  new  meters 
to  the  updated  file. 

The  program  is  a  good  example  of  top  down  design. 
Although  it  relies  on  Ohio  Scientific's  implementation  of 
audio  tape  to  operate,  modification  to  suit  other  hardware 
should  be  easy.  Note  also  how  the  extended  variable  names 
permitted  by  Microsoft's  interpreter  make  the  code  more 
readable. 


•  IU>W  CffVLlU  '<■>  < 
mi  tiitr*)  it  uhi  io  until 
II  ojif.it  UH  ■■!>!  «  joivi  tool  00 


Listing 


13  »»*  mw  VTIL1TT  Mill**  „ 

I*  kill  MCRtMPT  Nile  AN  041  *10  7AM  S/0 

II  P 0**7 9 1  M  IJOU  N  M1CN  l«  lYSTCfl 
*0  *1 A  wot lit C40I *ICM> .JTPtl .Ul<ftf». A (P0) 
io  jt*  tc<#oF>f<#F#»*im>,o»*i0>,cioQ> 

49  «.«>*<*»' Il>»  AM  4AM I  Ail  llttfM 
49  .CtlrtOmn  Ain  IT  AM  Of  TUT 

io  r/iwwiiitx  «»*  mo  nu 

49  a/ ItCMAlt  1 0>l  MA  kill  fU» 

70  •  i OK 4*494 1  NLA  llaOd  PM  OMVl  0N(  0« 

43  ilOJiMCMl  HR  OTRMI  W  IA1VC  T»  0« 

90  -jP/«*4*41l  Nt*  11 -ON*  Tod  40TN  0*1  V«  Off 

190  faaCTIMl.lll  UN  POllUU  VNA0M  AT  ONI  RCTtR  If  001  R0NTN 

119  T«Pt*4%i#f  (AAR  I  API  PONT  <P»0l  ITANI  M0f4»09  J/0  PMt> 

143  |#it20Atr|9ATII  ,  . 

I  #9  400*  Jill  *0*  LAII  Mn'I  OATa 

In  biii*T(i#1fNki  Joita  motooTo  i«*i  nm  nctir  •  9Irc*aik&  autora 

119  900*  1170#  HA  49CNA10A  IfURO  NCTIR  RUNOCRt 

If 9  90040  14101  AM  4TAIIT1CI 

190  OOf JO  lt|0»  RAN  (4«IH  Of  AfORfff 

400  MM*  MlOf  M  Mill  NfANR 

413  00040  Hit#  MR  N  41LV4  . 

m  PAioroiuioo  comut*  pm-po-rctir*- 

410  4W*  f*13l  i*R  490  R«  WftRf 
4*9  CRN 

9*0  ftllaaiHMttiH********* 

109  MR 

hi  HN  RU*  I  AO* 

140  lOjflMU  if  AMi 0*94  OR  TAPI* I# 0 

iso  aniri  oit  oAtvi  i  io  urnui* 

1*0  IMJf  *A<A0r*»Af 

|9»  fgtt  )l|  10  40 

1*3  NOM  #101  «aR  4aT  A  ANN* 

*13  NllliUlU 
*  •*  All  HNIUIM 
J*  1 1  *4iAA* 

*39  *(in*«b*ak 
«70  HU 
**0  «*1#l 

•99  aalNiMttiiMi*********** 

MV  . 

910  A*R  **A%  4  NUNN# 

9*0  Aar  ft  ART  ORIVI  0*0 

910  WM  9tO«  »|A  Ml  vNAnI 
#40  IP  CMA|*»HT9  MTO  #10 
##•  AIR  t*m  OfAkt  Of  A4C0R9 
940  4*4 ON  flOl  AIR  OAT  U*l 


973  NTIRtiktUI 

940  004*  010 »  N*ft  OIT  LI  It 

990  WfttttLlltll 

400  OUlN  4101  KIN  OIT  LIRK 

410  ITACCTItLlfell 

440  JOlUN  •  10 1  UN  OiT  LINK 

do  eimsuoci 

(*0  X*Ptfk<OOff)l  Rift  TAPI  Off 
490  MR  DECODE  NIT  Ik# 

440  UAIIiMTCI# 

(70  404m  lllOtACN  3tT  RiWEA 
(79  RC7C»*iU7*E* 

440  OOSiHl  101  Ot  AIR  Oil  TklNALH 
190  kllJlHttMORblk 

too  QOS'*  lOiOt  Ain  oi  t  *un»t> 

710  JVAQExRUflMik 

740  004*  10139  kIR  OCTliWU 

710  AVUA4|tRiWlMi 

740  Nlf VNI 

799  . . . 

|00  UN  • 

419  NIN  titllN* 

#»>  LIMA#*5 

|I0  004«*  9101  A*N  dal  vMAhl 

910  IP  CNAkltCk#  THU  kCTUkf 

j*0  If  •SCtCRANM-ll  TiUN  LINilxLIR(t*CNAkl 

|90  00T0  120 

I W  N AH* * 44 44 *44 •#• ••♦♦••*••♦ • 

900  MN  * 

910  NIN  on  Crt*k*CT*k  IR  wHAI9 

*10  *AIT  TAPI.  Ill,  mm  NIN  TIIT  S1ATU4  A*r,|itCA 

ISO  4*r|CM|AP44|l 

94O  ORAN ItCNRX All  AIN  wAlA  OTORID  A|  ASCII  CNAkALUkl 
990  NlTtM* 

999  . . . 

1000  AIR 

1010  klN  441  RJNNtk  PmOM  UP!  S 1  DC  Of  ITMlft  LlNlI 
1049  L*LA9(Limi 
10 •<>  NiR4«“* 
io*o  rok  m  To  l 

1390  CNAkft*NlO#(LIRCt, I « I > 

1040  If  CNANlc*  *  0070  1090 
1970  RJRSatljnftC NAk# 

(010  NCXT 

(393  NiN»aNfVAL(MMl> 

1(00  LIRstfklQNTKLINLt.l-l  I 
(IIU  *0.1  iW A 

1119  kkf1*444444#44*4*#****i** 

1200  had 

UIO  -fc*  CHTIk  NiTiM  IklNNlNS  A  J1  0P*1  |OALL  V 


SO  PcnoMl  Computing  JUNE  1t/t 


Listing  2  continued 


;  *  i: ji-t 

i  id  ►a 

i  **u«**a» 

I  rhiif.'ilt*  #“«*?** 

I  UuJm  l|»:i  *lft  l«*dt  •lOtll  IK. 

I  ft4*l 
\  Ml  A* A 

\  Rfc" 

i  il*  #(uigR  uft*4  fttft*  WMm 
i  i^^rnun  •Viui* 

I  If  fttllMO  IHlR  AIT9R9 

\  tm  i»i  19 

I  1/  MU  9999ft  IIMi  9019  1999 

I  till 

I  MMPlfttU*  ftUI*  9M1I.  tfRl  ft  tO  ftttlJM"  llfttft  Ifttft 

)  kRR 

|  •|9  |»3?  RI40199  IK 
t  IRtdPRlAOl  ft9*f9tl9109 
I  39*91  *R  113 1*9  "it  I  > 

|  JU|4«R«4<R949t-9<t» 

I  HlMlOll) 

>  1/  atLU«/|ACT10t«9|99C  oft  mt#  hoc 

i  MurcjHtir  wr  y  wcomi  miw 

tMfT“UJT  JfA0t«*l|(l  )l*LAft  HU01Rft-RO)|*AVUAIK  UfMC*"A(I> 
'  IVJT'm;  ftlADlRO  19  UR09S|AI 
t*  99V«I  U99i  Rtft  MT  COMIC  HD  MADtRR 

J>  i'Aff  R4C099  911R  CORRClil  RtAOIOR 

>  jittnjuutiu >  10199* 

l  RI<|>7MI>«Ml)t*t<OiR9 

I  All  >HdS4H*4Vl>44l*i>/4f  RlK  R9RRIR9  91I4RH8  AVCRAOK 
I  *(t>« 

I  . . . 

>  R*ft 

»  RIM  fUTlRTICO 
I  4*4*  I*  J 
i  r»M  in  t9  Rft 

I  (tl  *9  ( |  )  i  IM  tout  99*99  tan  TOM 

\  il/fdi  ftt*  AUR  dfAOi  At  <U  MTCM 
)  9*|«A<<M'f9«**A>sit0-  '  i  Rift  I1ARBAR9  0IV1A1109 

I  t*l4l*lt4f|l11CAL  J-T-  '0*  fWI.'.MlII 

I  MinolH  *P  >1*1  Ito  399  *0  . 

*  !"l*. ""**** . . 

i  kir*  j*»m*#roarrarra*aarararaa 

S  mu*  4ami  or  «a  «R  oatiir 

MO A  !»  TO  19 

»  to; A  >20i  ftU  UltUUtl  «tc« 

I  |9  %T  -«0  ftDTO  I  Ito 

>  At'lUr'ttl* 

I  Mill  f»A91R9 
I  till*  *4**11 
i  i*<i>»;>tm 
i  Cfti;i  :Tri 
k  till 

>  Pk|l!\:JM9l  UMlrtTU  •••  tROtRAA  MROft  Alt 

i  RlTJtl 

|  . . . 

I  A  i* 

\  Hi*  l  .  TUtin  ftCUR 
\  ivor  ah*  I'lAiw 
»  |f  MC'.oiO  tftU  R|TJ»9 

i  i vjr-tAdiw »*A*oi*a 

I  JIAO* » 

1*909 

1*41*  •.«*•) RAMI 
i  iv0r*T»ai*i«iR9*yo  . 
i  lV3t%iit“iclm 
1  9919  1140 


I  RIM  Mil*  9  fcttftftO 

I  m  l»l  10  I090|R|XT I  *1*  RICOftO  A  IIARI  ICAOtR 
|  CHAR Itftftl Itftftftdft  lAI9f  OKU  Ml  CM9R0 
L|9*0*ll*l<ftlllft>A9fRf  <R9WI9ftHftTfttl99Aftl)AfTRlCAWlRAftC) 
•OfJft  19101  RIM  fit  klRt 
\  UIIMiUUt  90S  JO  lllftl  AM  fit  UN  . 

I  URtIXTftUlfl  9994ft  lllftl  »tft  Mt  tilt 
t  U9O*CllV0«  99999  lllftl  Rift  PHI  U*t 
I  UOftli*1!  ftftftftft  lllftl  Mft  rot  Lift 
1  fm  III  19  IftOftllKTl  fttft  TRAILlRO  ftlAfti  TAR | 
r  RVUilftOffli  Rift  ALL  Mint  off 

■§*•• •••••••• •••••••*•••••••• 

!Sr  Aft  lit  RIA fttft 

lot'll'  li  IftfC  ft  ftftl  19  HCftl  RIABCR'lA* 

U  ll  'W*  99f#  fftftO 

I  R*(k-<ftlft9»l  ftlft  ftIN  TM  99 

)  tm  :  i  i«  loooiftiRii  »w  lsamu  o  „ 

)  tm  ‘MCSftdS  VOAUd  99  fOft  '♦*Tft*<tO)R*  KK1IT1R0 

%3iJ  lllftl  A  I*  tJT  lift 

I  Uli  -'WfAt  J9A9A  tAif  ftftioft  9A l  "♦9TR*lt>4#  04LL0R2" 

*  9tfJ.«  11 10 1  » Aft  *  AT  II U 

:  iiiv;!rt!  WhY  v"®8  **•>«»<"> 

>  U94>t*ll«RdA*d  dfcVi  S  •♦IUKII 

I  «OiA  UlOl  "Oft  till  a 

I  tlRAftf'fOfAL  RiUlAC  I'"?* 

>  99l>  lll^i  »ft  til  LIRl 

»  LI  At  *  "t  ft  *  I U  •  00ft  till  URt 

I  •Aft*  •  *  . . . 

>  <®ift 

I  Alft  i»W 

I  tOluT'lV  d»  -f|  <M  AftlVf  0*1“ 

1  t»|Rt*ll4ttj1  lAtO  d*  J*  I  V(  TOO* 

|  I  Vdt'AfAdT*  i«l 

I  09>  U1  Id  t* 


SACO  QORUR  910 1  Rift  RIA9  A  RfCORO 
24  7ft  OORdft  HI Ot  Rift  IRT1R  CMAR9IR 
247*  30* UR  lOIOt  R(ft  HRO  f|l 
2474  *01  UR  DlOl  RCA  OOLUA*  ARD  «•!* 

2479  Ttat+AftOURT 
1400  RUDlHtiiai) 

14*0  dOAOKiaiin 
2100  AVIRAif *A t J I > 

2*01  Rift 

2*01  Rift  tRllt  11  LI 

2910  tftliT  ffl(  fttft  fOftft  nt 0 

2120  tAIRTMOM  «TU  OtAVlCC* 

21*0  tftlRptAHICLCY,  9*  *14*1* 

2140  tRUT  OATH 

11*0  Mtil'TSttlOTlOAftCI 
•lift  tRlRT  TA»(IO)|ITRtKTI 
HtO  tRlRT  tA0C|0)|CllYl 
2110  fRlRTitllRl 

2*00  ft  I  «T  VOft  HtTlft*fttTfR“R2Aft|R0  R I  <1 1  >  *T0*R(1D 
4*10  tRlRT'tVlAtt  RUUT  **AftOURl$*  Oft  ON  ftlfORI  *0111* 

2*20  tRlRTitRlRT 

USQ  901U9  *t»Oi  fttft  COftfttRTf 

1*40  OOtUO  tOIOi  RIM  Mill  A  RtCOftft  Oft  TAtt 

tllO  RUT  11 

t*70  KtTURR 

tllO  Rift* •••••••••••••••*•♦•••• 

§S  jyurtf-  swf 

2**0  (T  At«*R0*  IRtR  RITORR 

l|40  lota  IlftOl  Rift  IRlTlRtlZl  RITIR 

2110  If  fttURO  THU  RITORR 

2910  OOtUO  90101  fttft  Oftirt  A  fttCOftft 

29  70  90 TO  11*0 
1910 

}{fj  !K  cwl((tBtl 
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